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Top-performance fighter and interceptor aircraft 
the Royal Canadian Air Force, the Avro CF-100 
and the Canadair Sabre get their added service 
superiority with Orenda power. 


Serving with the RCAF the critical zones 
Western Europe with the NATO Defence Forces, 
and the extreme cold Northern Canada, 
Orendas daily demonstrate their superiority. 


Through constant development, the Orenda has 
increased power, efficiency and reliability. But 
development never rests. The team which gave the 
free world this outstanding jet engine works un- 
ceasingly break new frontiers the gas turbine 
industry—to provide yet more power and efficiency 
for the planes tomorrow. 


ORENDAS power the high performance 
Canadair Sabre over Europe. 


Squadrons these all-weather interceptor Avro 
will soon service Europe. 
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HELICOPTER ICING 


R.C.N. HTL-4 helicopter hovering 
simulated icing cloud pro- 
(See Page 30). 
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RETROSPECT 


time has come when the Presidency the 
Canadian Aeronautical Institute must change hands. 
write this farewell message the members, are 
finalizing all the arrangements for the First Annual 
Meeting which your new President for 1955-56 will 
elected. 


This has been momentous year for the 
seems have passed all too soon, with insufficient 
time accomplish more than fraction the things 
have planned. Yet, know that have come long way 
and looking backward with pleasure and 
satisfaction engendered our accomplishments. What 
have done has been the result team effort the 
fullest sense. During this critical first year you have been 
served energetic Council, most ably supported 
our committees membership, publications and finance, 
the members which have devoted large fraction 
their own time and energy the heavy work load 
involved. Those members the Interim Council, which 
was existence prior the inaugural meeting the 
last May, and who are not members the present 
Council committees have joined with occasion 
review our progress and problems and have benefited 


found capable and devoted Secretary the person 
Charles Luttman. 


One year ago the Council was confident and 
optimistic. Looking our development the past year 
can only conclude that underestimated our potential 
and the support which was likely forthcoming 
us. Our membership now about 1100 and increasing 
about 100 month. have nearly sustaining 
members and the growing financial support which they 
are willing give will accelerate the development 
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our beneficial influence aeronautics Canada. 
the past year two new branches have come into being, 
one Vancouver and another Winnipeg. Our joint 
meeting with the Institute the Aeronautical Sciences 
Montreal was great success and look forward 
repeat performances. launched into the publication 
the Log soon possible give the members 
something tangible and this has now developed into 
full-fledged Journal. will mean hard work and head- 
aches, but all members will support and send 
articles for pubication, whenever possible, will grow 
and flourish. hope that will always interesting, 
that will maintain high standard and that will cover 
breadth subjects sufficient appeal all our 
members. 


The annual meeting which lies just ahead should 
another technical highlight. welcome Dr. 
Wright, who should well known you all, our 
guest speaker the annual dinner and has chosen 
most timely and fascinating subject. The technical 
sessions cover wide range interests and this year 
have made start what promises major project 
education meet the needs aeronautics Canada. 

saying farewell, want thank all those who have 
supported the The future, with your continued 
support, assured. have done well our first year 
but can even better. The C.A.I. membership could 
least doubled with little effort, the members will 
take the trouble interest their colleagues the affairs 
the Institute. 

Goodbye and Good Luck. 

Dr. GREEN, 
President 1954-55. 
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SPRAY RIG FOR HELICOPTER ICING TESTS 


INCE icing occurs clouds, and helicopters not 

fly cloud, helicopters icing has not yet become 
real problem, and there are very few reports its 
occurrence. These reports are icing snow storms, 
sleet, ground fog and sea spray. They indicate that the 
performance rather severely affected ice accre- 
tions, and that the only cure land and whack the 
ice off with walking stick handy tree branch. 

Since helicopter instrument flying just around the 
corner, both the National Research Council 
R.C.N. felt that sounder system icing protection 
was required, against the day when cloud flying became 
routine. The first relevant experiments were made 
Edmonton, where Navy pilot flew supercooled 
ground fog and then the spray from fire hose, 
determine whether the ice the blades would broken 
and shaken off blade flexture and vibration. The 
experimental techniques proved insufficiently 
refined. 

The next step was build ft. diameter spray rig 
that could supported about fifty feet off the ground, 
and that would produce supercooled cloud which 
the helicopter could flown. The only convenient way 
producing cloud droplets atomising nozzle, 
and for the size cloud required the necessary quantity 
atomising air was unobtainable, steam was used 
instead. The resulting cloud was satisfactory, except that 
the condensed steam reduced the visibilty about one 
foot. 

After the normal delays short series icing 
flights were accomplished during cold weekend the 
beginning April 1954, using this rig. Some these 
were made under the spray, with the helicopter tethered 
feet nylon cord prevent rising into the 
rig. However, both the pilot and the flight observer 
expressed preference for technique flying the 


part the cloud that was blown downwind from the 
sprays for considerable distance. 


These brief tests were useful that the Navy decided 
continue their participation, and the N.R.C. felt 
was well worth while erect improved spray rig for 
the next winter’s tests. 


The new spray rig shown the photograph and 
was designed that the aircraft could flown cloud 
safe distance from any obstructions. The cloud 
produced number nozzles, using steam atomise 
jets water. The larger, representative cloud droplets 
produced from the water rapidly cool down the 
ambient air temperature and become supercooled, while 
the myriads* tiny droplets formed condensation 


the steam probably evaporate quite short distance. 


The spray rig can swung round right 
angles the wind, keep the cloud wide possible, 
and lowered the bottom the mast when not use. 
The small hut the bottom contains the controls and 
instruments for the spray. 


The main problems any icing spray rig are 
produce uniform cloud known charactersitics, similar 
those natural icing cloud, and prevent the 
nozzles from blocking with dirt from freezing. These 
problems have been multiplied the size this heli- 
copter rig, which has, however, proved most 
valuable test facility, besides being unique. expected 
constant use for many more winter seasons, for 
the development and testing icing protection systems 
and for more fundamental icing investigations. 


Fraser 
National Research Council 


wish pedantic, probably hundred myriads per c.c. 
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PLANNED VISCOUNT 


Torell* 


Trans-Canada Air Lines 


\ 


Air Lines received the first fleet 
Vickers Viscount Aircraft December 18, 1954. 
Inaugural Viscount service will commence April, 1955. 
Those simple statements tell nothing the activity 
within T.C.A. order make them reality. Spares 
must purchased, overhaul and maintenance equipment 
must procured and set up—Maintenance, Flight per- 
sonnel, and Ramp personnel must trained—a multitude 
other preparations must completed. Work started 
these preparations over year ago. discuss 
briefly the maintenance and overhaul plans, and few 
the maintenance aspects the 
Viscount Aircraft. 

Maintenance and overhaul expenditures account for, 
roughly, one-third the operational costs aircraft. 
the case the North Star Aircraft these charges were 
almost seven million dollars 1954. The efficiency 
these therefore, have very strong bearing 
the profit and loss statement the end the year. 


MAINTENANCE CHECK SYSTEM 


The maintenance and overhaul work the Viscount 
consists number distinct functions. the first 
place, certain maintenance-inspection checks are planned 
for the Viscount. These maintenance-inspection checks 
are necessary to: 

ensure airworthiness the aircraft prior dispatch, 

provide means doing work necessary for items 
requiring inspection and servicing the required 
intervals, 


ensure that these aircraft will perform satisfactorily, 


until the next equivalent checks come due. 


The system follows pattern similar that used 
the other aircraft operated T.C.A. Six different checks 
increasing complexity are carried out repetitively, 
pre-flight check, No. check performed hours 
flight time, No. check 100 hours, No. check 
300 hours, No. check 1200 hours and No. check 
2400 hours. 


Figure shows the sequence check operations for 
the No. check and higher. The pre-flight check 
read before the Toronto Branch the C.A.I. the 

15th March, 1955. 
*Supervisor Engineering. 
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carried out prior the dispatch airplane from 
any station where maintenance personnel are staffed. 
pre-flight check need not completed No. 
higher designated check has been carried out prior 
release the aircraft for flight, all the items the 
pre-flight check are included these higher checks. 
No. check carried out prior aircraft accumu- 
lating hours flight operation since the previous No. 
higher designated check. This No. check also 
carried out conjunction with each No. No. No. 


1290-1310 
1390-1410 
290-310 1490-1510 
390-410 1590-1610 
490-510 1690-1710 
590-610 
1890-1910 
890-910 
1190-1210 


No. Check max. hrs flight. 


No. carried out conjunction with each No. 
check. 


Pre-flight not required No. higher checks done before dispatch 
aircraft. 
Figure 
Viscount Mainteance—Inspection Check Cycle 


Figure indicates the type work done one 
these maintenance-inspection checks. The major part 
the maintenance work done the No. and higher 
checks eight-check pattern which repetitive; that 
is, Aircraft undergoing these major 


i 
{ 
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AIRCRAFT 12. Door Seal Air Filter—Drain 


Motors Inverters—Operation 


Prepare Aircraft Water Compartment—Check Door Warning System—Operation 
Aircraft Exterior—Inspect 14. Lav. Sink Drain Filters—Clean Fire Warning Circuit—Check 
Fuselage 15. Water Pump Operation—Check L/G Warning Circuit—Opn. 
Nose Wheel Well—Inspect 16. Flap Gear Box Oil Level—Check Eng. Temp. Ind. System—Insp. 
Empennage Cont. 17. Cold Air Unit Oil Level—Check Eng.-Breezes Connections—Ck. 
Wings Ail. 18. Control Surfaces—Opn. Crash Switches—Insp. 
Wing Flaps—Opn. Insp. 10. Ground Power Receptacle—Insp. 
Nacelles L/G Doors—Insp. POWER PLANT 11. Circuit Breaker Panels—Check 
Landing Gear—Check Cowlings—Open Insp. 12. Oleo 
Main Gear Assemblies Engine Sections—Inspect 13. Washroom Ordinance Signs—Ck. 
Nose Gear Assembly Reduction Gear Casing 14. Steward Pilot call syst.—Ck. 
Nose Main Wheel Assemblies Inlet Casing 15. Water 
Tire Pressures Compressor Casings 16. Emergency—Lighting—Check 
Brakes—Adjust Combustion Units 
Sect. Aux. Gear Box Pitot Static Syst. Leakage—Test 
Windshield De-Icing Fluid—Check Fuel System—Bleed 
Windshield De-Icing Syst.—Opn. Power Plant—Clean 
10. Windshield Wipers Equipment, General—Check 
11. Hydraulic System—Check ELECTRICAL Microphones and Headsets—Clean 


Opn.—Check 


Hydraulic Compt.—Leaks Static Dischargers—Check 
Figure 


Vickers Viscount—No. Checks—Maintenance Items 


checks are placed the aircraft dock facilitate main- 
tenance work the aircraft and access various parts 
it. These major checks are carefully staggered such 
that the work load any one shop balanced. The 
major checks are all done Winnipeg, and involve tying 
the aircraft for period hours the case 
No. check, hours the case the No. and No. 
checks. 


MAJOR-MINOR TYPE AIRCRAFT OVERHAUL 


The next major phase Maintenance Department 
work the overhaul phase. This divided generally into 
two parts, the aircraft overhaul itself and the unit over- 
haul. The aircraft overhaul, which consists mainly the 
overhaul the basic aircraft structural components such 
the fuselage, centre section, wings, empennage and 
control surfaces, presents the greater problem because 
necessary remove the aircraft from service com- 
pletely order effect the overhaul. There are two 
major types aircraft overhaul philosophies, one known 
the major-minor overhaul type, and the other the 
progressive overhaul type. The major-minor overhaul 
type overhaul was used the majority airlines 
approximately 1950. the name implies, this overhaul 
cycle consists number short “out service” 
overhaul periods followed extended out service 
period. The major overhaul work done this time. 
There are certain advantages this type overhaul 
that there manpower penalty taken introducing 
aircraft into service; that is, the aircraft flies its full 
overhaul life before coming out service for extended 
period. However, there are number major disadvant- 
ages. Manpower requirements the shops which supply 
the labor and the parts for the major overhaul fluctuate 
widely. The major overhaul, which will probably come 


the end two three year operational period, 
necessitates the hiring large additional staff, with its 
attendant problems training, procurement 
sonnel matters connection with laying this staff off 
when this overhaul complete. Another major difficulty 
connection with the operational efficiency main- 
tenance personnel because certain areas the aircraft 
are rather restrictive size, preventing the required 
numbers men work efficiently. Another difficulty 
with this type overhaul that withdraws aircraft 
from service for long period time, some cases 
upwards days, which provides considerable compli- 
cation maintaining satisfactory flight schedule. 


PROGRESSIVE TYPE OVERHAUL 


The so-called progressive type overhaul overcomes 
certain these disadvantages. This type overhaul 
divides the aircraft into large number zones, such 
that work performed only small portion the 
aircraft any one time. This simplifies the problem 
space limitations the aircraft shown Figure 
also eliminates large fluctuation manpower require- 
ments and smooths out shop loading necessary for 
supplying parts and labor. allows considerably more 
flexibility scheduling. has major drawback that 
requires sacrifice allowable overhaul time initia- 
ting this system overhaul. All the zones must over- 
hauled, say, 10,000 hours. Therefore, times between 
the overhaul the various zones are evenly spaced, 
some the zones will, necessity, overhauled lower 
than allowable times such that the whole job done 
the required elapsed time 10,000 flight hours. 


Figure illustrates the manpower requirements the 
two types overaul DC-6 You will note 
that the progressive type overhaul requires slightly 


Canadian Aeronautical Journal 


[ 
| 


FLIGHT 
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RIGHT NO 4 No.3 NC. 
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TYPE OVERHAUL—MAN POWER REQUIREMENT 


FLIGHT 
COMPARTMENT 
4 MEN 
RIGHT NO.4 NO.3 NO. 2 LEFT 
WING NACELLE er NACELLE NACELLE WING 
SMEN 3MEN 3MEN 5MEN 


PROGRESSIVE TYPE MAX. MAN POWER REQUIREMENT 


Figure 
Maintenance Personnel Activity DC-6 Airplane (UAL) 


higher number men permanently, whereas the major- 
minor type overhaul requires lesser number and 
then very large increase men required the major 
overhaul period. United Air Lines calculated 
saving manpower through progressive overhaul its 
first cycle and following cycles. 


"MAXIMUM WORKLOAD 


DURING MAJOR 
90% OVERHAUL PERIOD 


50% PROGRESSIVE 
OVERHAUL LINE 


Figure 
Percentage Variation Workload 
Major-Minor Versus Progressive Aircraft Overhaul 


PROGRESSIVE OVERHAUL AND THE VISCOUNT 


The Viscount Aircraft was divided into thirty-three 
zones provide considerable flexibility and ensure 
that the sections overhauled would not require excessive 
manpower any one section the airplane, nor over- 
load particular shop. 
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Figure 
Progressive Overhaul Zones 
Viscount Aircraft 


Figure and Figure show the progressive overhaul 
zone breakdown used the Viscount Aircraft. 
The overhaul period all the zones has been set 
9600 hours. The maintenance inspection checks men- 
tioned above provide the framework for the progressive 
overhaul system. other words, the progressive overhaul 
zone jobs are scheduled coincide with the major 
maintenance check periods—the No. and No. checks. 
this way, possible group number zones 
such that they can accomplished the normal tie-up 
for one the maintenance checks. This, 
course, the reason the progressive overhaul system 
provides more available flying time from any one air- 
craft. seen that each aircraft will receive ‘eight 1200 
hour major checks during the maximum allowable over- 
haul period 9600 hours any one zone. Therefore, 
all the overhaul zones single aircraft are completed 
during these eight major-check periods. Thus, average 


four zones are overhauled each major 1200 hour 
check. 


323 257 


Figure 


Progressive Overhaul Zones 
Viscount Aircraft 
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Zone Block Sequence 


Figure Planned Viscount maintenance check and progressive overhaul cycle. 


Figure shows the proposed check and progressive 
overhaul cycle planned for each Viscount aircraft. This 
graph indicates the penalty associated with the introduc- 
tion progressive overhaul into the flight. For instance, 
Aircraft 602 although will have only accumulated 1200 
hours flying May, will have the N1, N2, and 
zones overhauled, yet these zones could 9600 hours. 
The penalty, therefore 8400 hours overhaul time 
these zones. However, this penalty not serious 
you might imagine, provides excellent oppor- 


tunity inspect each zone number times before its 
specified overhaul period. The allowable overhaul period 
9600 hours may actually increased decreased 
result our findings during these premature overhauls. 
other words, before any zone has reached 9600 hours, 
the allowable overhaul period may increased 
reduced. This provides increased margin safety 
well financial benefits through increase 
the overhaul time before the whole fleet reaches the 
present allowable overhaul time. 
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1200 Hour Block— Control Accessory Units 


Solenoid-Heater Fuel 
Solenoid-Heater Fuel 
Switch-Air Pressure-Heater 
Switch-Air Pressure-Heater 
Heater-Water 
Heater-Water 
Box-Control-Fire Detector 
Box-Control-Fire Detector 
Control-Heater Cycling 
Plugs-Ignition-Heater 
Switch-Heater Overheat 
Ignition Lead Assembly-Heater 


Actuator-Trimmer-Fuel 
Pump-Water Heater 
Blower Assy-Vent Cabin 
Controller-Mass Flow 
Controller-Mass Flow 
Controller-Mass Flow 
Valve-Heater Fuel Pump-Relief 
Box-Ignitor-Eng. Starting 
Starting 
Light-Landing 
Light-Landing 
Flasher-Navigation 


Ignition Amplifier-Dual 
Amplifier-Fuel Trimmer Amplifier/Speaker-Flt. Station 
Control Unit-Audio Headset 

Control Unit-Audio Headset 

Control Unit-ADF Headset 

Control Unit-ADF Microphone 

Control Unit-Overhead Microphone 

Power Supply (416N-5) Microphone 


Box-Gear-Aux. 
Box-Gear-Aux. 
Box-Gear-Aux. 


Power Supply (416N-5) 
Amplifier-Servo (333B-1) 
Amplifier-Servo (333B-1) 
Amplifier-Interphone 


Representative “Time Control” Accessory Units 


600 Hour Units 


Tire-Main Wheel Tube-Nose Wheel 
Tube-Main Wheel Hub-Nose Wheel 
Hub-Main Wheel Tire-Nose Wheel 
Brake Assembly Maxaret 
Brake Assembly Maxaret 


1200 Hour Units 


Regulator-Voltage-Prop 
Inverter-250VA 
Inverter-Main 
Receiver-Marker 
Receiver-Glide Slope 


Alternator-Synchronizer- Propeller 
Pump-Water/Methanol Elect. 
Gyro-Directional 
Gyro-Directional 

Gyro-Horizon 

Generator-Engine Driven 


Representative “On Condition” Control Accessory Units 


Leading Edge Aileron Seal 
Leading Edge Elevator Seal 
Leading Edge Rudder Seal 


Figure 
Viscount Aircraft Accessory Overhaul 


ACCESSORY UNIT OVERHAUL 


Overhaul the aircraft accessories another division 
the overhaul function and separate 
structural overhaul techniques just mentioned. initiate 
this requirement, first list all the necessary units 
the aircraft was compiled. The Engineering Department 
undertook establish maximum allowable overhaul life 
these units. This was done comparing the unit 
similar equipment already being operated, reference 
the manufacturer and reference other airlines 
operating similar identical equipment. The units were 
grouped into blocks, those which could safely operate 
1200 hours between overhauls, 2400, 3600, 4800, 6000, 
7200, and the full overhaul time the aircraft, 9600 
hours. all cases, course, the units would not fit 
exactly into these categories, and had moved down 
the next lower bracket. For example, generator for 
which Engineering established maximum overhaul time 
1300 hours would put into the 1200 hour grouping. 


Figure shows the type accessory the 1200 hour 
block. These blocks accessories were then called 
for removal one the major overhaul checks (No. 
No. checks). Several blocks because their size 
were further divided prevent shop overloading and 
their removals staggered and specified the No. check 
period. These block removals are co-ordinated with the 
zone overhauls such that they are removed the same 
time the zone being overhauled. 


TIME CONTROL ACCESSORY UNITS 


Certain units which have high failure rate, which 
are quite expensive overhaul, are individually time 
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controlled. Examples such units the Viscount are 
the radio receivers which have relatively high incident 
failure. However, the replacement single tube 
usually all that necessary. The unit then put back 
into service and removed only after has accumulated 
the flight time equal its established overhaul time. Units 
involving costly overhaul are usually time control 
exclusively. How ever, units which are time control 
because relatively high failure rate are taken off time 
control and put into block removal system soon 
the serviceability the unit can increased the point 
where normally expected that will perform its 
overhaul life without failure. 


“ON CONDITION” ACCESSORY OVERHAUL 


There third category unit overhaul which 
called “on condition” overhaul. Units this category 
are ones that can checked satisfactorily and visuall 
inspected without removal from the aircraft and which 
they underwent failure, would not affect airworthiness, 

major operational delay nor excessive cost for replace- 
ment. example such units the rubber leading 
edge seal between the ailerons and the wing trailing edge. 

Units for this category are not assigned arbitrary 
fixed overhaul period hours. Their condition with age 
various life hours. Their true overhaul period hours 
may eventually definitely established, and they 
will included the list block removals. 


AIRCRAFT MODIFICATIONS 


Another phase the maintenance operation the 
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AIRCRAFT WorK REQUIRED 


Mtce Check No. 
Zone O/H Block No. 
Accessory O/H Block No. 
A/C Modification Block No. 

Mtce Check No. 
Zone O/H Block No. 
Accessory O/H Block No. 
A/C Modification Block No. 

Mtce Check No. 
Zone O/H Block No. 
Accessory O/H Block No. 
A/C Modification Block No. 


1957 


—9600 Hrs. 


Figure 9—Major Maintenance Overhaul Check Work Load 
Viscount Aircraft 


components. Aircraft Modifications, other 
affecting airworthiness, are scheduled implemented 
during major checks only. Modification planning much 
similar zone planning since the number manhours 
work necessary particular shop considered 
when scheduling the number and type modification 
planned particular major check that accomplish- 
ment this modification work does not extend the tie-up 
time involved for the check. Modifications affecting air- 
worthiness are implemented quickly possible during 
the pre-flight No. and No. checks. 

Figure shows all the various checks, aircraft and 
accessory overhaul periods and modification programs 
joined form one comprehensive program. 


VISCOUNT OPERATIONAL ASPECTS 


From the operational point view, the airplane 
presents few problems. The various systems—electrical, 
hydraulic, undercarriage, etc., are more less conven- 
tional. Pilot conversion training consists two weeks’ 
ground school course and average hours’ flying, 
plus one two supervised line flights. The pilots’ job 
the aircraft generally simplified through reduction 
the number controls, switches, instruments and 
warning lights that must monitor seen Figure 10. 


There are also number new automatic devices that 
take away some the functions that would ordinarily 
require his attention. example such device 
the Maxaret anti-skid device which prevents wheel skid 
and thus provides maximum deceleration when required, 
matter how severely the pilot applies the brakes. The 
most important difference between the Viscount and 
conventional aircraft the Dart propeller turbine engine. 
The general handling the engine does not differ 
radically from that required piston engine. The main 
differences are follows: 


The starting automatically controlled through its 
starting cycle. therefore not susceptible tech- 
nique the piston engines. 


Taxiing done fixed throttle settings because 
the characteristics the engine. The outboard 
engines are kept 10,000 r.p.m.—the inboard idling 
speeds. 


The propellor turbine requires warm-up period 
inspection check prior When operating 
below standard temperature conditions, quick check 
oil pressure and instruments all that needed 
prior applying full throttle. Above standard tem- 
perature conditions, necessary reduce fuel 
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Viscount Super North 
724 DC-7 


Levers, Push Rods, Controls, 
Valves, etc. 


Flight Engineer 


Instruments 


Captain and 1st Officer 111 
Flight Engineer 
TOTAL 134 111 


Switches, Selectors, Pushbut- 


tons, etc. 
Captain and 1st Officer 102 131 145 
Flight Engineer 100 
102 156 131 145 


Warning Lights 


Flight Engineer 


GRAND TOTAL ALL 242 465 332 387 


the above, where there dual instrument, considered two. 
circuit breakers and fuses are considered. 


Figure 
Cockpit Function Comparison (approximate) 


flow trimmer control retain the turbine inlet 
temperatures constant. the temperatures are above 
must used restore engine power. 


Constant climb and cruise rpm are used, and the 
pilot must monitor the jet pipe temperatures the 
required level using the trimmer control, This 
only necessary the ambient temperatures are above 
standard. 


Descent made the flight idling rpm. Before final 
approach, however, necessary adjust the fuel 
trimmer according the ambient temperature 
prevent overheating the turbine, should power for 


balked landing required. 


Landing conventional except there more gradual 
loss height than with piston engined aircraft the 


throttles are closed due the inherent design the 


engine. Also, necessary put the aircraft firmly 
the runway after touchdown order bring the 
propeller into ground fine pitch give maximum 
wind milling drag, the ground fine pitch setting 
controlled microswitches the undercarriage. 


VISCOUNT MAINTENANCE ASPECTS 


Generally speaking, most the Viscount systems 
provide different problems the maintenance depart- 
ment than other aircraft operated T.C.A. Certain 
British type fastening and design practices may cause 
some concern until they become familiar. The Dart 
Power Plant, however, presents new problem and 
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called “Interconnection”. The story behind interconnec- 
tion follows: 

Piston engines are generally controlled 
cockpit levers. One, the throttle, regulates engine 
power, and the other, the propeller pitch control, controls 
engine speed. the turbo-propeller engine, engine speed 
dominates the air mass flow. Power regulated fuel 
flow. Every fuel flow corresponds certain required 
engine speed maintain design turbine inlet temperature. 
This speed attained certain propeller pitch position. 
the fuel flow lever and the propeller controller lever 
were separated, then considerable work would have 
done the pilot correlate the two variables and 
the same time satisfy the requirements power, 
turbine temperature limitations and compressor stall 
all conditions. relieve the pilot this complex 
function, the flow control and the propeller controller 
units are linked mechanically satisfy required engine 
characteristic and the pilot only provided with one 
lever controlling both mechanisms. The required rpm 
temperature characteristics for the Dart engine are shown 
Figure 11. adjusting linkages, the engine set 


600 


S500;- 


LIMITING TEMP. 


MIN TAKE-OFF 
POWER TEMP 


MINIMUM CRUISE POWER 
TEMPERATURE 


JET PIPE TEMPERATURE—°C 


7 8 9 10 12 se uu 15 
RPM X 1000 


Figure 11. Typical interconnection curve—Dart engine. 


the test bed give characteristic corresponding 
certain power each engine speed. For practical pur- 
poses and since accurate measurement power 
provided the aircraft cockpit, the power performance 
translated into jet pipe temperature limits which are 
issued the Maintenance personnel. Each engine has 
different limits and these turn have corrected 
for ambient temperature and pressure the time 
engine power checks. The effect ambient temperature 


engine shown Figure 


Power checks are carried out given intervals and 
engine should not deteriorate outside specified 
during its life between overhauls. Should the engine 
deteriorate excessively, should the flow control 
propeller control units have changed, then adjust- 
ments have carried out the linkage Main- 
tenance personnel correct for the individual charac- 
teristics the units bring the performance curve 
within the specified temperature limits. 
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The feathering function and water/methanol function 
are also part the linkage and correct operation these 
systems must also assured. Having adjusted the 
linkages, see Figure 13, the engine must run assure 

that the performance curve lies within the specified limits. 
The linkages are shown the diagram. The process 
adjusting the lever angles and rod lengths called 
present, interconnection after 
unit change may take from hours and since this 
may occur the midst scheduled operations, great 
amount inconvenience can caused the malfunc- 
tioning one unit. believe that the time spent 
actual interconnection procedures Maintenance per- 
sonnel the field can greatly reduced close over- 
haul control the components comprising the system, 
and predetermining necessary lever corrections and 
rod adjustments from accurate rig tests and test bed 
results. However, considerable experience will neces- 
sary before such reductions interconnection procedures 
can achieved. 
These, briefly, are some our maintenance and over- 
haul plans for the Viscount and some the Viscount 
operational and maintenance aspects. 
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Figure 12. Variation power with ambient temperature. 
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SOME TRENDS AIR DEFENCE 


Air Commodore Annis 


Air Defence Command, R.C.A.F. 


trite say that since the end the Second World 
War have been passing through era military 
change which has been marked both its rapidity and 
its sustained nature. There question but that 
this generation have been taxed with the most numer- 
ous, quick and extensive changes the military spectrum 
which any generation has ever experienced all history. 
though that were not enough, also stand face 
face with the onset new developments which the 
impacts seem destined equally even more 
profound. 


Our first task assessing these changes relative air 
defence, examine the main trends the strategic 
air offensive potential which have risen over the past 
decade threaten our North American air defences. 
doing wish deal with four main elements the 
air offensive potential against which our defences are 
arrayed, and discuss the impacts each. The four 
elements are range the vehicle, (which for the present 
still the manned bomber), speed the bomber, height 
the bomber, and destructive power the bomb. All 
these elements are, course, interdependent, and 
shall later examine them all together. 


BOMBER RANGE 


The trend the bombing vehicle has, course, been 
towards increased range. The bomber heretofore has 
nearly always been used two-way vehicle, intended 
return home after its bombing mission. That was before 
the day atomic and, especially, hydrogen bombs. 
Nowadays the destructive potential carried inside any 


heavy bomber the form these new bombs 


order appalling that the cost single bomber and its 
bomb compared with the fantastic destruction could 
cause makes more than economical think bombers 
terms one-way missions; or, other words, terms 
range. are to-day still very much the age of. 
inhabited intercontinental bombers. The race for emerg- 
ence the most practicable intercontinental vehicle next 
appear between the very high-speed and -altitude 
unmanned bomber and the still higher-speed and -altitude 
and, course, unmanned, intercontinental 
missile. They both seem likely exist operationally 


read before the Montreal Branch the C.A.I. the 
22nd February, 1955. 
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before another decade has passed. Roth these vehicle 
types are contemplated for use only one-way missions. 
This explains why are much more concerned 
our thinking with one-way range enemy’s strategic 
bombing vehicles than with two-way radius potential. 


other words, enemy wouldn’t worry much about 


getting his strategic bombers home again. 


important point about range note than 
enemy based Asia and Europe and having range 
5,000 miles his bombers could, choosing appropriate 
departure points, not only reach any target Canada 
the United States, but could enter anywhere around the 
periphery our two countries, including entry into the 
United States from due south. With say 7,000 miles 
range could make dog-legs his flights, enter 
Canada and the United States from the east west 
after having flown circuitous routes best calculated 
avoid detection transit across the ocean. Ranges like 
these may seem long, but with the existing progress 
air refuelling techniques which now makes this procedure 
practical routine, added the increased intrinsic 
ranges being built into the bombers themselves, such 
figures have become very meaningful. 


The fundamental feature about defending against 
potential attack which has the range arrive any 
all points around our national periphery that our 
defence system must itself become pheripheral. There 
escape from concluding that increase bomber ranges 
has the ultimate effect making conscious that even 
continents are just big islands. further simple but 
weighty conclusion which follows from known 
anticipated enemy ability enter our country from any 
quadrant the compass that the toughness our 
defences must more less uniform all round the 
periphery. bomber tends measure distance target 
what him the more significant index—the total 
distance through active defences. obvious then, that 
extremely strong air defences across Northern Canada 
could not truly meaningful unless the same time 
there existed correspondingly strong defences along and 
well offshore from the east and west coasts North 
America. For example, Montreal lies about 800 miles 
inland from the coast Labrador, 500 miles from James 
Bay, and less than 200 miles from the Atlantic coast north 
Boston. Against really long-range bomber the air 
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defences the north Montreal would not particu- 
larly significant unless the defences the east, and south 
east, were equally deep and strong. 


Thus, the effect increasing range the bomber 
force the air defence layout, even continent, 
toward closed circular pattern. Strategic air defence 
becomes not one- two-front matter, but all- 
fronts affair. 


BOMBER SPEED AND HEIGHT 


The United States and the United Kingdom are 
longer the only countries possess high-speed and high- 
altitude jet bombers great range. The jet bomber has 
speed more less double that the fastest propeller- 
driven bombers, and although these jet bomber speeds 
are subsonic they are still such high order 
degrade very seriously indeed the potency all subsonic 
fighters which are not equipped with the weighty, 
complex and expensive airborne radar and defensive arm- 
ament which enables the interceptor attack the 
bomber, day night, avenues other than trying 
overtake the bomber from behind. Not only does need 
for ability intersecting, collision course attacks, 
they are called, necessitate very high-grade equipment 
the fighter, but also makes imperative very highly- 
aircrew the aeroplanes and 
equally sophisticated equipment and 
sonnel the ground. 


The range the bomber tends determine the 
geographic shape the air defence system, and the 
height the bomber vehicle, and large, dictates the 
thickness height the air defence system. 
obvious that the bomber will defeat the whole air defence 
system, matter how large and complete may 
other respects, the bomber can fly higher than the 
ground controlled radars can see, or, even these radars 
can see high enough, that the essential defensive weapons 
can reach. both these fields radar and defensive 
weapons the struggle against the bombing vehicles’ height 
potential becoming tense. The most recent bombers 
are pushing the present generation radars very hard 
indeed, and going require nothing less than 
sustained, tremendous effort for the radars and telecom- 
munications keep out front. altogether grim 
race, and one which the air defence just dare not lose. 


THE H-BOMB 


The last strategic air offensive factor is, course, 
important distinguish between the fusion H-bomb 
and the fission, atomic, A-bomb know best. 
important because the jump forward destructive 
potential between the H-bomb and the A-bomb 
the same sort magnitude was between the A-bomb 
and the TNT bomb the Second World War. Expres- 
sing the change terms bombers, each carrying one 
the largest types one kind bomb, and speaking 
the roundest figures, the ratio, ascending order, 
something like one ten thousand one more 
hundreds thousands. other words, the destructive 


availability the A-bomb something the same 
order ten thousand Second World War bombers all 
dropping their TNT bombs the same spot simul- 
taneously; and the availabilty the H-bomb some- 
thing like one morc hundreds thousands bombers. 
This equivalent one more hundreds thousands 
bombers over one place one time, only compared 
terms direct blast effect, all other being neglected. 


This vast increase single bomber’s destructive 
potential almost totally independent improvements 
the bomber itself. Any bombing vehicle, whether 
rocket, which target can cause the same 
destruction. But our air defence system has had face 
improvements both the bomb and the vehicle. 
What are the implications? 


Foremost, course, the hard military fact that the 
one H-bomb exploded over target means that target 
obliterated, perhaps forever, whether sprawling 
city large and complex military installation. 
measured terms bombers carrying only one H-bomb, 
and air defence systems which*are inadequate 
geographic shape, geographic size, physical 
altitude, means one bomber per target. Or, said another 
way, the total number bombers required launch 
raid one less per target, plus allowance for 
whatever number might have engine trouble cannot 
find the targets they are after, plus allowance for the 
number which the air defence system might destroy. The 
really important figures determining the total number 
bombers required are, first, the number targets 
which comprise the target system earmarked for obliter- 
ation, and second, the additional number which the air 
defence system might destroy. these two sub-totals, 
that the number targets destroyed the more 
fundamental examining the problem. 


About year ago was the first time ever had 
face bombs which can obliterate entire city, and 
more, one blast. Let us, then, consider random 
possible target system comprising whole cities. There are 
about cities Canada and the U.S. having populations 
excess one million. were actually experience 
the loss all nearly all these more cities within 
the space of, say, two hours less, not know how 
decisive our further North American will abilit 
continue war the experience would be. But this 
monstraus achievement would very practicable one 
indeed for force of, say, only bombers accomplish 
could sure that the despatching these few 
bombers would result the bombers reaching their 
respective targets with only few destroyed lost 
route. the bombers could defeat outright any 
one element our air defence system respect 
height, geographic size shape, they would have 
defeated our whole air defence system and could produce 
the incredibly catastrophic situation have cited 
example. 


THE BOMBING ATTACK 


The results arising from the availability H-bombs 
strategic bomber forces, the drastic reduction the 
total number bombers now necessary for 
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enemy contemplate despatching, accomplish what 
could very possibly decisive and final result war, 
before had more than just started, only could rely 
his bombing vehicles outperforming 
any combination ways the elements the oppos- 
ing air defence system. But this not all that has resulted. 
This freedom potentially decisive attack 
consisting only relatively few bombing vehicles gives 
the offence still greater advantage. This the form 
military surprise; and two kinds, namely tactical 
and technical. 


Heretofore the relative puniness bombs available 
has dictated the need for large number bombers 
carriers for such feeble bombs just destroy the amount 
target system necessary decisive. ‘such circum- 
stances bombers employed massive attacks 
because they thus tend saturate the air defences and 
suffer the least losses. But the mounting such 
massive attack the opening gambit war would 
seem risky process for even totalitarian enemy 
undertake case news the move should somehow 
leak out beforehand. Such news would allow 
bring both our own air defensive and retaliatory forces 
full readiness. Even the attempt mount mass attack 
stealth could itself produce situation immensely 
dangerous the initiator because the news leaking out 
might induce us, through fear, into despatching our 
retaliatory forces anticipation. But with need 
organize only small raiding force for sudden surprise 
raid, the ability hide away its intended launching until 
our own defences found out about through direct 
contact after had arrived, becomes very much greater 
indeed. comes far too close the practicable for 
complacent. 


the matter technical surprise, enemy would 
not have wait nearly long after had designed 
new and much higher-performance bomber employ 
for carrying out such small surprise raid had 
wait just until had manufactured and trained crews 
for, say, only 100 bombers instead of, say, 500 more, 
used the case. did not improve our whole 
air defence system appropriately the same rate and 
phasing introduced significantly improved versions 
his intercontinental bombing vehicles, would 
presently arrive condition where the numbers 
bombers had despatch would not have very 
much larger than the number our vital targets felt 
had destroy decisive. Even few months 
real superiority enemy’s bombers over our air 
defence system could intensely dangerous because the 
actual act carrying out the raid itself would only take 
few hours any time during those months. 
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AIR DEFENCE SYSTEM 


The chief impact H-bombs our air defence 
system, therefore, the immense elevation status 
what, heretofore, would have described the small 
raid; and all the potential that such small-in-size but 
huge-in- raid has for confronting our air defence 
system with enhanced problems. The nature these 
enhanced problems can summed comprising 
suddenness, soonness and calibre. 


Because the bomber offensive capability continuing 
advance the quality its range, speed and height, 
with all the impacts that each these factors implies 
the air defence shape, size, height 
throughout its entirety, our air defence systems North 
America—if military are reckoned the basic 
guide—must continue grow and improve the pace 
bomber force setting. That pace has the past few 
years been severe one; and has been more rapid than 
has been the growth our own air defence system. The 
result has been big bite out the substantial lead 
once had. 


our air defence system keep pace with the 
growth bombing potency and possible forms and rates 
application which this potency could exploited, 
then the directions growth must all those have 
outlined. The features increased bomber range and 
speed alone are turning our continent this regard into 
just single air island, large though is. this circum- 
stance the air defence problems Canada and the 
United States are intertwined operationally 
The bomber factors height demand similar 
uniform and simultaneous upward growth throughout 
our air defences over the whole continent even 
range and speed demand equivalent around 
and inside the whole great periphery. training and 
operations our air defence systems must work with very 
great compatibility and uniformity. 


Strategic air defence massive task both its size 
and its detail these days when effective must 
embrace whole continents. distressingly costly 
aware. People sometimes seem overlook that the 
Armed Services pay exactly the same scale income 
and other taxes any other Canadians. too are 
intensely conscious the cost impacts, personally 
well nationally, the implications our present 
and future air defence problems. summary, real air 
defence possible, but only possible with further 
personal and national sacrifice. Alleviation the burden 
may well come product political economic 
moral just plain international sanity due course; 
but when the question examined purely military 
grounds, the time certainly seems not yet. 
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defences the north Montreal would not particu- 
larly significant unless the defences the east, and south 
east, were equally deep and strong. 


Thus, the effect increasing range the bomber 
force the air defence layout, even continent, 
toward closed circular pattern. Strategic air defence 
becomes not one- two-front matter, but all- 
fronts affair. 


BOMBER SPEED AND HEIGHT 


The United States and the United Kingdom are 
longer the only countries possess high-speed high- 
altitude jet bombers great range. The jet bomber has 
speed more less double that the fastest propeller- 
driven bombers, and although these jet bomber speeds 
are subsonic they are still such high order 
degrade very seriously indeed the potency all subsonic 
fighters which are not equipped with the weighty, 
complex and expensive airborne radar and defensive arm- 
ament which enables the interceptor attack the 
bomber, day night, avenues other than trying 
overtake the bomber from behind. Not only does need 


for ability intersecting, collision course attacks, 


they are called, necessitate very high-grade equipment 
the fighter, but also makes imperative very highly- 
and lengthily-trained aircrew the aeroplanes and 
equally sophisticated equipment and highly-trained per- 
sonnel the ground. 


The range the bomber tends determine the 
geographic shape the air defence system, and the 
height the bomber vehicle, and large, dictates the 
thickness height the air defence system. 
obvious that the bomber will defeat the whole air defence 
system, matter how large and complete may 
other respects, the bomber can fly higher than the 
ground controlled radars can see, or, even these radars 
can see high enough, that the essential defensive weapons 
can reach. both these fields radar and defensive 
weapons the struggle against the bombing vehicles’ height 
potential becoming tense. The most recent bombers 
are pushing the present generation radars very hard 
indeed, and going require nothing less than 
sustained, tremendous effort for the radars and telecom- 
munications keep out front. altogether grim 
race, and one which the air defence just dare not lose. 


THE H-BOMB 


The last strategic air offensive factor is, course, 
important distinguish between the fusion H-bomb 
and the fission, atomic, A-bomb know best. 
important because the jump forward destructive 
potential between the H-bomb and the A-bomb 
the same sort magnitude was between the A-bomb 
and the TNT bomb the Second World War. Expres- 
sing the change terms bombers, each carrying one 
the largest types one kind bomb, and speaking 
the roundest figures, the ratio, ascending order, 
something like one ten thousand one more 
hundreds thousands. other words, the destructive 


availability the A-bomb something the same 
order ten thousand Second World War bombers all 
dropping their TNT bombs the same spot simul- 
taneously; and the availabilty the H-bomb some- 
thing like one more hundreds thousands bombers. 
This equivalent one more hundreds thousands 
bombers over one place one time, only compared 
terms direct blast effect, all other being neglected. 


This vast increase single bomber’s destructive 
potential almost totally independent improvements 
the bomber itself. Any bombing vehicle, whether 
rocket, which reaches its target can cause the same 
destruction. But our air defence system has had face 
improvements both the bomb and the vehicle. 
What are the implications? 


Foremost, course, the hard military fact that the 
one H-bomb exploded over target means that target 
obliterated, perhaps forever, whether sprawling 
city large and complex military installation. 
measured terms bombers carrying only one H-bomb, 
and air defence systems which 
geographic shape, geographic size, physical 
altitude, means one bomber per target. Or, said another 
way, the total number bombers required launch 
raid one less per target, plus allowance for 
whatever number might have engine trouble cannot 
find the targets they are after, plus allowance for the 
number which the air defence system might destroy. The 
really important figures determining the total number 
bombers required are, first, the number targets 
which comprise the target system earmarked for obliter- 
ation, and second, the additional number which the air 
defence system might destroy. these two sub-totals, 
that the number targets destroyed the more 
fundamental examining the problem. 


About year ago was the first time ever had 
face bombs which can obliterate entire city, and 
more, one blast. Let us, then, consider random 
possible target system comprising whole cities. There are 
about cities Canada and the having populations 
excess one million. were actually experience 
the loss all nearly all these more cities within 
the space of, say, two hours less, not know how 
decisive our further North American will ability 
continue war the experience would be. But this 
monstraus achievement would very practicable one 
indeed for force of, say, only bombers accomplish 
could sure that the despatching these few 
bombers would result the bombers reaching their 
respective targets with only few destroyed lost 
route. the bombers could defeat outright any 
one element our air defence system respect 
height, geographic size shape, they would have 
defeated our whole air defence system and could produce 
the incredibly catastrophic situation have cited 
example. 


THE BOMBING ATTACK 


The results arising from the availability H-bombs 
strategic bomber forces, the drastic reduction the 
total number bombers now necessary for 
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enemy contemplate despatching, accomplish what 
could very possibly decisive and final result war, 
before had more than just started, only could rely 
his bombing vehicles outperforming substantially 
any combination ways the elements the oppos- 
ing air defence system. But this not all that has resulted. 
This freedom contemplate potentially decisive attack 
consisting only relatively few bombing vehicles gives 
the offence still greater advantage. This the form 
military surprise; and two kinds, namely tactical 
and technical. 


Heretofore the relative puniness bombs available 
has dictated the need for large number bombers 
carriers for such feeble bombs just destroy the amount 
target system necessary decisive. such circum- 
stances bombers are best employed massive attacks 
because they thus tend saturate the air defences and 
suffer the least losses. But the mounting such 
massive attack the opening gambit war would 
seem risky process for even totalitarian enemy 
undertake case news the move should somehow 
leak out beforehand. Such news would allow 
bring both our own air defensive and retaliatory forces 
full readiness. Even the attempt mount mass attack 
stealth could itself produce situation immensely 
dangerous the initiator because the news leaking out 
might induce us, through fear, into despatching our 
retaliatory forces anticipation. But with 
organize only small raiding force for sudden surprise 
raid, the ability hide away its intended launching until 
our own defences found out about through direct 
contact after had arrived, becomes very much greater 
indeed. comes far too close the practicable for 
complacent. 


the matter technical surprise, enemy would 
not have wait nearly long after had designed 
new and much higher-performance bomber employ 
for carrying out such small surprise raid had 
wait just until had manufactured and trained crews 
for, say, only 100 bombers instead of, say, 500 more, 
used the case. did not improve our whole 
air defence system appropriately the same rate and 
phasing introduced significantly improved versions 
his intercontinental bombing vehicles, would 
presently arrive condition where the numbers 
bombers had despatch would not have very 
much larger than the number our vital targets felt 
had destroy decisive. Even few months 
real superiority enemy’s bombers over our air 
defence system could intensely dangerous because the 
actual act carrying out the raid itself would only take 
few hours any time during those months. 
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AIR DEFENCE SYSTEM 


The chief impact H-bombs our air defence 
system, therefore, the immense elevation status 
what, heretofore, would have described the small 
raid; and all the potential that such small-in-size but 
huge-in-effect raid has for confronting our air defence 
system with enhanced problems. The nature 
enhanced problems can summed comprising 
suddenness, soonness and calibre. 


Because the bomber offensive capability continuing 
advance the quality its range, speed and height, 
with all the impacts that each these factors implies 
the air defence shape, size, height 
throughout its entirety, our air defence systems North 
America—if military factors are reckoned the basic 
guide—must continue grow and improve the pace 
which the growth potential possible enemy 
bomber force setting. That pace has the past few 
years been severe one; and has been more rapid than 
has been the growth our own air defence system. The 
result has been big bite out the substantial lead 
once had. 


our air defence system keep pace with the 
growth bombing potency and possible forms and rates 
application which this potency could exploited, 
then the directions growth must all those have 
outlined. The features increased bomber range ahd 
speed alone are turning our continent this regard into 
just single air island, large though is. this circum- 
stance the air defence problems Canada and the 
inseparable. The bomber factors height demand similar 
uniform and simultaneous upward growth throughout 
our air defences over the whole continent even 
range and speed demand toughness around 
and inside the whole great periphery. training and 
operations our air defence systems must work with very 
great compatibility and uniformity. 


Strategic air defence massive task both its size 
and its detail these days when effective must 
embrace whole continents. distressingly costly 
aware. People sometimes seem overlook that the 
Armed Services pay exactly the same scale income 
and other taxes any other Canadians. too are 
intensely conscious the cost impacts, personally 
well nationally, the implications our present 
and future air defence problems. summary, real air 
defence possible, but only possible with further 
personal and national sacrifice. Alleviation the burden 
may well come product political economic 
moral just plain international sanity due course; 
but when the question examined purely military 
grounds, the time certainly seems not yet. 
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THE TECHNICAL MANPOWER SITUATION 


‘LETTER THE SECRETARY 


express few thoughts provoked the 

editorial entitled “The Technical Manpower Situa- 
tion”, Mr. Floyd, the March issue the 
Log. 

The essence the complaint that have too few 
Professional Engineers and little prospect increase 
the number suitable graduates from the universities. 
This situation, are told, will bring the edge 
precipice short order. Mr. Floyd would bolster the 
edge the precipice, indeed there one, buliding 
solve the problem the advantage all the applica- 
tion that maxim aeronautical engineering, the 
removal redundant structure. 


word, the required engineers are already the 
industry. 

our imitation others, have imported the 
principle “massive retaliation”. problem exists, the 
theory says, will solved only passing herds 
men, the hope that enough brains tackle the 
problem, sooner later the answer must found. From 
this loose thinking follows host problems indigenous 
the aircraft industry and familiar every engineer. 


Firstly, the apparent shortage technical manpower. 
This mildly surprising, terms the number 
engineers employed relative the limited amount and 
dubious quality the original design work achieved and 
the high percentage mere copying 
activity the industry. 

Secondly, the system divided responsibility. Mr. 
Neale makes telling point his assertion that 
our regiments engineers, laid end end, could not 
reach decision. With one problem broken down into 
numerous sub-problems, each which engages Group 
Section, our resources are strained indeed find 
sufficient leaders. follows inevitably that some 
appointees will more conspicuous 
than ability, either engineering administrative, and 
therefore incapable reaching decision. Consequently 
becomes necessary for every decision, large small, 
concurred several supervisors. Human nature 
being is, the decisions are seldom forthcoming. 


Thirdly, the lowered prestige the individual 
engineer. How often heard the complaint that years 
study and experience lie unused while the engineer 


remains locked his allotted little cubicle. Should 
attempt broaden his horizon expanding into 
another cubicle, promptly put his place. The 
final result will flock semi-engineers with limited 
ability suit the limited requirements. 

The positive approach give good engineers 
considerably more responsibility, more authority and 
better management, and remove the parasitic “empires”, 
built-in trivia and needless bureaucracy. Follow this 
the delegation lesser detail the better technicians, 
draughtsmen and clerks, and re-deploy the remainder. 
Such demonstration confidence and manifestation 
much-needed leadership would produce heartening 
reaction from the bored and despairing engineers and 
re-vitalize the dormant enthusiasm earlier days. 


Referring the supply future engineers, Mr. 
Floyd implies that the universities should produce more 
graduates, after the fashion the sausage machine. This 
will depress the level our universities well that 
the graduates and will exacerbate the problem. univer- 
sity seat higher learning intended for the few 
capable assimilating and using knowledge for the 
betterment our and standing. 


The largest source potential engineers remains 
untapped, Recall for moment the giants the industry 
other lands. Many them, perhaps the majority, 
came “the hard way” apprenticeship and study 
their own time. These men exhibit not only engineering 
ability but character and leadership, and who will deny 
our crying need for these qualities? 


The Engineer-Apprentice scheme, and all other 
apprenticeships, presume the willingness the apprentice 
and the good faith the employer guarantee employ- 
ment for stipulated period. Local Technical Institutes, 
assisted Company engineers, would provide theo- 
retical training and make available promising students 
the whole gamut engineering knowledge. 


The benefits this arrangement are obvious. Equally 
important the shortage engineers the shortage 
skilled labour, both Industry and the Services. There 
substitute for apprenticeship the production 
skilled tradesmen and craftsmen. The stability 
system imposes the working population would 
reflected advantageously throughout our whole economy. 
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INTRODUCTION THE HELICOPTER 


Defence Research Board 


SUMMARY 


tions; some the problems facing the designer and operator are 
indicated. The principal configurations use are described and 
the advantages and disadvantages each are summarized. Methods 
control, performance and powerplants are discussed, and the 
final section the author gives his views what may expected 
rotary wing aircraft the next few years. 


helicopter today becoming familiar, and has 
such record achievement behind it, that 
easy forget that even compared with the fixed-wing 
aeroplane its history very short. The first successful 
helicopter flight generally considered that the 
Focke-Achgelis machine Germany 1937. Rotary 
wing devices were known long before this date however; 
notable examples were the ancient Chinese toy consisting 
wooden propeller spindle which was rotated 
between the palms the hands: the “aerial screw” flying 
machine Leonardo Vinci, which far know, 
however, never got beyond the “project office” stage: 
and the famous autogyro Cierva the 1920’s. 
addition there were dozens helicopters built the 
early years the century: some these never left the 
ground while some flew after fashion. 


These early machines had three main problems over- 
come: they had achieve lift excess their weight; 
this depended, with the aeroplane, the development 
light and powerful engines, but the early helicopters 
were handicapped the weight the complex rotor 
systems. Then the rotor torque had compensated 
for; this seems obvious today but presented 
problem the early designers who found their machines 
(if they left the ground all!) turning the direction 
opposite the rotor. And finally there existed the 


problem, after the first two had been solved, attaining 


acceptable measure stability and controlability. 


Today, less than two decades after the Focke-Achgelis 
flights, the helicopter has left the experimental hangar 
and accepted workaday tool transport. 
proved its worth the Kitimat project B.C., the 
Korean war, and the rescue role all over the world. Its 
unique ability stop mid air, move any direc- 
tion, forward, sideways, backward, down, and 
land almost anywhere without the aid million dollar 
runways, gives the helicopter obvious advantage over 
any other form aircraft. another respect has 
advantage over any type vehicle, whether aircraft, 
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truck, ship; the only vehicle which can carry 
any restriction whatever its volume, 
just long its weight within the lifting ability the 
helicopter. this role the machine becomes flying 
crane, with its load Suspended beneath sling, just 
like ordinary crane. But crane with extraordinary 
capabilities; can transfer its load across rivers, over 
impassable terrain, heights beyond the reach any 
ordinary The helicopter thus makes economically 
possible industrial construction feats hitherto impractical, 
while military user gives tactical mobility that 
cannot valued dollars and cents. 


spite the success that has been achieved the 
helicopter has its limitations, and helicopter engineers 
have plenty problems. illustrate some these, let 
take look the physical “reason why” the various 


features the helicopter. 


THE FLAP HINGE 


helicopter rotor differs from aeroplane propeller 
because its direction forward flight lies more less 
the plane rotation, i.e. flies edge- ways the wind. 
This means that not only the air forces vary from 
point point along the blade span, but they vary 
cyclically with azimuth one side (the 
advancing side) the velocity due rotation adds the 
velocity forward flight and the other (the retreat- 
ing side) subtracts. The lift, therefore, would vary 
cyclically unless the blade angle attack were varied 
with azimuth position. Failure realize this elementary 
fact led several early autogyros tipping over their 
side they taxied get the rotor speed. Cierva, 
however, found the cure—the flapping hinge. under- 
stand the action this hinge necessary remember 
that the centrifugal acceleration produces far the 
biggest forces acting the blades generally many 
“g’ s”). The rotating hinged blade may 
considered equilibrium under the action the 
lift forces and the centrifugal forces. thus takes 
small coning angle—small because the lift forces are sma!l 
compared with the centrifugal forces. the lift tends 
increase the advancing side the blade rises and 
reduces the angle attack, maintaining the lift constant; 
similarly the retreating side the blade flaps down, 
increasing the angle attack. Another method 
achieving the same result change the angle attack 
mechanically means swash plate. 


LIMITATIONS SPEED 


evident that the blade angle attack becomes 
maximum azimuth angle 270° i.e. half way back 
the retreating side. Since the blades must not 
allowed stall this immediately puts limit forward 
accelerating forward flight from hovering, clearly 
sustain the same weight, the mean lift coefficient the 
advancing blade must reduce, its resultant speed 
increasing. the retreating side the lift co- 
‘efficient must begin increase. the helicopter forward 
speed increases, the lift coefficient the retreating blade 
will eventually reach the stall value; this forward speed 
maximum beyond which the helicopter cannot fly. 
There another limitation forward speed: 
the resultant blade tip speed made the rotational 
and translational speeds must not pass the critical speed. 
These two considerations together place upper limit 
helicopter speed; the present world speed record 
156 m.p.h. not very far from this limit. Higher speeds 
can only achieved lower blade loadings higher 
permissible tip speeds. incidentally, can seen why 
compound helicopter with rotor plus fixed wing 
intrinsically faster than the pure helicopter. The wing 
begins carry some the aircraft weight the speed 
and the rotor can operate lower lift 
coefficient and thus remains clear the stall limit 
higher speeds. The leading helicopter designers consider 
that the pure helicopter may eventually reach 200 m.p.h. 
and the compound type around 250 m.p.h.; they will 
never rival the fixed wing aircraft for speed. 


may asked why the helicopter blade must not 
exceed the critical (drag divergence) speed since aero- 
planes have exceeded it. relation the major forces 
acting them—lift and inertia—rotor blades are quite 
flexible. usual exert great care mass-balance 
them that both these major forces act the same place, 
the quarter- -chord point. this way 
twisting couples are introduced. However, soon the 
critical speed exceeded there considerable move- 
ment the centre pressure the lift load and large 
twisting couples are introduced which change the blade 
incidence and thus the aerodynamic forces acting it. 
avoid these complications due blade twisting 
that the critical speed never exceeded. 


Reducing the lift coefficient any way, e.g. 
the use stub-wing, thus places both the stall and 
critical speed limits further away and enables more speed 
attained. 


Obtaining higher stalling another way 
raising the stall limit. There not very much that can 
done the choice blade section are forced 
use symmetrical sections prevent 
moments from occurring. There possibility that very 
considerable gains may possible boundary layer 
control—a subject good deal interest today for 
fixed wings also. 


THE DRAG HINGE 


have considered the flapping hinge and how 
automatically keeps the lift constant the advancing 
and retreating blades. the conventional helicopter 
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Figure 


illustrate variation moment inertia blades rotate 
with tip-path plane tilted with respect shaft. 


there another hinge right angles the flapping 
hinge which permits motion the plane rotation. 
the blades rotate they encounter varying drag forces— 
highest the back the orbit and least the front. 
There are also periodic mass forces present when the 
plane the tips tilted with respect the shaft axis. 
This condition illustrated Figure can seen 
that the centre gravity the right hand blade 
nearer the shaft axis (axis rotation) than that the 
left hand blade. law nature that angular 
momentum tends remain constant. Angular momentum 
proportional the rate rotation and the square 
the distance the centre gravity from the axis 
rotation. order maintain its angular momentum 
constant the right hand must move faster than the 
left hand blade. Thus observer viewing the rotor along 
the drive shaft would see the blades move back and forth 
they rotate. there drag hinge, periodic forces 
appear the blades. These forces are called Coriolis 
forces. The introduction the drag hinge eliminates 
these periodic air forces and Coriolis forces. Actually 
they are not quite eliminated found necessary 
limit the motion the drag hinge dampers (such 
used self-closing door). the motion not limited 
this way possible for self excited oscillations 
occur which can catastrophic. This phenomenon 
known “ground resonance”, and has the past been 
responsible for the destruction several autogyros and 
helicopters. involves coupling between the motion 
the rotor blades about their drag hinges and the motion 
the helicopter whole its landing gear. When 
the frequencies the two motions approach each other 
violent shaking occurs which would destroy the air- 
craft few seconds damping were not applied. 
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Figure 
Doman 


THE DOMAN HEAD 


While the subject flap and drag hinges 
interest consider the rotor system developed 
Doman, since the only helicopter now being manufac- 
tured Canada employs this system. That the Doman- 
Fleet machine being built Fort Erie, and shown 
Figure 


discussing the periodic mass forces (Coriolis 
forces), was shown that they arise when the tip path 
plane tilted with respect the drive shaft axis. the 
Doman design the blades are mounted without any hinges 
hub, and the whole hub tilts. Thus, the hub (the 
drive shaft axis) never tilted with respect the tip 
path plane, and Coriolis forces never arise. However, the 
hub must driven constant speed forces equivalent 
Coriolis forces will arise. The ordinary universal joint 
not constant speed joint—i.e. driven constant 
speed the angular velocity the output shaft not 
constant but varies with its angular position, now slightly 
faster, now slightly slower. Doman have experimented 
with the ordinary joint and more complex types which 
give approximately constant speed. There are some other 
claims made for the design such greater simplicity, 
fewer parts, grease fittings (all the mechanism oper- 
ates oil bath), aerodynamically cleaner, and 
external mechanism ice up. 


VIBRATIONS AND FATIGUE 


The periodically varying air and inertia forces acting 
helicopter rotor are principal cause the vibration 
problems the aircraft type. hovering, periodic air 
forces are secondary and arise from such causes the 
impulse felt blade passing over the tail boom 


May, 1955 


other structure. The periodic force inputs occur 
multiples rotor speed. forward flight, the spanwise 
load distribution varies periodically: typical distributions 
are sketched Figure This variation excites the blade 
flexing modes and the amplitude the motion depends 
how close the blade natural frenquency the 
excitation frequency. Actually, considerable dynamic 
amplification exists and high alternating blade stresses 
result, with the possibility fatigue failure. The vibra- 
tion blade has been taken example and blade 
fatigue very important, but the same general problem 
exists for the rest the structure. One the objects 
design keep natural frequencies apart from 
frequencies and have seen that the spectrum 
exciting frequencies very wide (in addition the 
rotor frequency and harmonics there are those due 
the engine and transmission, and the tail rotor, one 
used), that vibration and fatigue are likely 
remain problems. 


practice the method attack strain- 
the vital components measure the amplitudes occurring 
flight and then arrange rig which reproduces 
these amplitudes test component and cycles until 


RETREATING SIDE 


ADVANCING SIDE 


Figure 
Variation spanwise loading blades they rotate. 
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failure occurs. this way possible estimate the 
probable “life” the component the service 
life, course, set lower than the expected time 
failure, and when the aircraft has flown the set period, 
the component removed and replaced. The relatively 
short life and unit costs parts such blades and 
transmissions is, least part, the reason for the high 
maintenance costs helicopters. 


ROTOR SYSTEMS 
Single main rotor plus tail rotor 

The standard arrangement the single main rotor 
plus tail this layout the main rotor provides 
all the lift and most the control forces. The tail rotor 
necessary counteract the driving torque the main 
rotor where shaft drive employ without the rotor 
would turn one direction and the fuselage the 
other. The tail rotor also provides directional control 
through rudder bar which changes the pitch the tail 
rotor blades. The pitch the tail rotor may also 
varied cyclically, like the main rotor, because forward 
flight also has advancing and retreating sides, with 
different resultant velocities. The power required 
drive the tail rotor about the engine power 
hovering, and about forward flight. This type 
helicopter more difficult fly than symmetrically 
arranged machines since any disturbance flight involves 
corrections all controls. This arises because its apparent 
simplicity illusory: e.g. the tail rotor well com- 
pensating for the main rotor torque produces side 
force which requires that the main rotor tilted the 
side offset it; power change requires change tail 
rotor pitch offset the torque change involved, and 
this requires main rotor tilt compensate for side 
drift. The additional torque reaction the tail rotor 
produces pitching moment, and thus corrections all 
controls are required. The different speeds the unequal 
rotors produce more excitation frequencies and make 


Figure 
Bristol type 173. 
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more difficult avoid resonances. spite these dis- 
advantages the single rotor type present the best- 
tested design helicopter and terms numbers 
machines operation far the most common type. 
Gyrodyne 

variant the main-plus-tail-rotor configuration 
the gyrodyne, which the torque compensating rotor 
points forward. This utilises the thrust the auxiliary 
rotor provide forward thrust and partially unloads 
the main rotor forward flight. Against this advantage, 
since the lever arm shorter, the auxiliary rotor absorbs 
more power. This does not matter forward flight but 
hovering when the torque- compensating power 
wasted anyhow, means that less power available 
the main rotor. 


Tip-driven single rotor 

The simplest helicopter design all the tip-driven 
single rotor such the Hiller, with ram jets the blade 
tips. This design requires torque compensation all, 
and directional control provided rudder with 
inclined hinge line which utilizes the rotor downwash 
hovering and the air stream forward flight. 


Coaxial twin rotor 

The simplest twin rotor arrangement the coaxial. 
this the torque reaction cancelled out using two 
superimposed rotors turning opposite directions. This 
the most compact arrangement two rotors. Compared 
the conventional type the tail rotor power saved, 
but hubs and controls are more complex and heavier. 


Side-by-side twin rotor 

The most efficient twin rotor the side-by-side 
arrangement. forward flight this requires less power 
produce given lift. The advantage similar that 
high-aspect ratio fixed wing. However, usual there 
are penalties—the weight and drag the supporting 
pylons (although these may used auxiliary lifting 
surfaces unload the rotor), complex gearing and 
shafting, and large overall dimensions. The Focke- 
Achgelis machine this type was the first helicopter 
achieve really successful flight. 
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Synchropter 

variant the side-by-side the synchropter 
which the rotors intermesh tightly possible, 
approaching the single rotor overall dimensions. Some 
lift efficiency sacrificed for compactness and simple 
transmission, This type reported the best flying 
helicopter, fact too simple fly make good 
trainer! 


Tandem twin rotor 

Another twin rotor type the tandem, example 
which shown Figure This layout leads 
aerodynamically clean design the fuselage forms the 
rotor supporting structure. large permissible centre 
gravity range obtained the load may shared 
between the two rotors different proportions. 
mission and shafting are similar complexity the 
side-by-side type. forward flight the tandem less 
efficient, terms power per unit lift, than the single 
rotor. This arises because one rotor working the 
wake the other. The effect usually minimized 
mounting the rear rotor higher than the front rotor. 
hovering the tandem has the same efficiency the side- 
by-side. 

Multi-rotor 

More than two rotors may have some advantages— 
control easy just matter putting more 
thrust one rotor relative the others. Large disc 
areas can obtained large machines without having 
excessively large blades. However, the interconnecting 
shafting becomes complicated and this 
means that safety being sacrificed. probable that 
multi-rotor machines having more than two rotors will 
never become popular type. 


SAFETY 


connection with multiple rotors and complicated 
designs the following opinion Mr. Raoul Hafner, the 
well-known designer Bristol helicopters, pertinent: 

The predominant hazard fixed wing aircraft lies 
their high minimum flying speed; the hazard the 
helicopter lies the mechanical complexity its rotor 
system. structure, one member fails, often 
arranged that its load can carried other members. 
multi-engined airliner, one engine fails, its function 
can carried the serviceable engines. But there 
one rotor, even one blade, the machine lost. The 
rotor system like chain—if one link fails, the whole 
fails. Other things being equal, the fewer rotors and 
blades there are rotor system, the greater its 
and the greater the complexity, the greater the chance 
failure. 


CONTROL 

The helicopter pilot provided with stick and 
rudder bar which perform the same functions 
conventional aeroplane. There additional lever called 
the pitch stick usually located the side the pilot’s 
seat and moving and down direction. Moving 
causes the machine rise and vice versa. The 
throttle, important control helicopter, usually 
located near the pitch stick, and often takes the form 
motorcycle-type twist-grip. 
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The physical operations that these controls perform 
vary with the type rotor system. 


Directional control achieved the conventional 
helicopter changing the collective pitch the tail 
rotor thus changing its thrust, and exerting yawing 
moment the helicopter. pitch change 
means that the pitch all the blades changes the same 
amount simultaneously. This distinction cyclic 
pitch change, which the pitch each blade changes 
amount that equal for all the blades when they 
occupy particular azimuth position, but any instant 
all the blades general experience different change 
pitch. single-tip-driven-rotor helicopter, direc- 
tional control obtained moving rudder placed 
the rotor slipstream. the twin rotor types the rotors 
are tilted differentially, except for the concentric type, 
which differential torque applied the rotors 
increasing the collective pitch one rotor and decreasing 
that the other. There thus net torque about the 


drive shaft axis and its reaction turns the fuselage about 
this axis. 


Tilting the rotor achieved through applying cyclic 
pitch. This changes the blade pitch angle, increasing 
one side and decreasing the other. might 
thought that this would, the case the tandem, merely 
result the application equal and opposite rolling 
moments the fuselage, which would course cancel. 
However, must remember the action the flapping 
hinges, which work equalize the lift around the 
azimuth. doing this, the blades flap one side and 
down the other until the effects the cyclic pitch 
change cancelled out. The net result leave the 
rotor tip path plane tilted which what was desired. The 
rotor thrust acts perpendicular the tip path plane, and 
with differential tilt there component the thrust 
acting port one rotor and starboard the other. 
These components constitute yawing couple and 
change the fuselage heading the desired direction. 


Lateral control obtained single tandem rotor 
machine tilting the rotor sideways. side side 
type obtained increasing the collective pitch, 
thrust, one rotor and decreasing the other. 
the latter type pure rolling moment initially results. 
the former side force rolling 
moment. Such couplings are general undesirable, and 
make the machine harder fly, demanding considerable 
coordination the part the pilot, and increase train- 
ing time. Longtitudinal control identical nature 
lateral control. 


Vertical control achieved increasing the collec- 
tive pitch the main rotor. This increases the rotor 
thrust lifting force, but the same time more power 
required maintain rotor speed. The pitch stick 
usually interconnected with the throttle provide for 
this. The greater torque being absorbed means that the 
tail rotor setting must changed compensate. This 
another example the coupling controls. 


CENTRE GRAVITY 


may notice here that steady flight neces- 
sary for equilibrium that the line rotor thrust pass 
through the centre gravity the aircraft. This eas 
arrange tandem simply varying the thrusts 
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supplied each rotor. single rotor machine 
necessary tilt the rotor relative the fuselage 
achieve the equilibrium condition. This puts limit the 
permissible range centre grav ity positions. practice 
rotor tilt limited about 10° and small machine 
the height the hub above the centre gravity may 
about feet. The centre gravity range therefore, 
the order foot small machine. This restriction 
not too severe but requires that large variable loads 
such fuel and payload have located under the hub. 


CONTROL FORCES 


Another aspect control that the 
ilot the stick force. Pilots fly aircraft the force feel 
the stick rather than stick displacement. They like 
moderate force gradient resisting the stick movement. 
manoeuvre forces arise which tend move the 
pilot’s hand direction such aggravate the 
manoeuvre, the appears unstable and difficult 
fly. 

Stick forces are hard control helicopter: they 
not arise simple way aeroplane, where the 
pilot feels the hinge moment the flapped surface, 
which increases more control applied. Ina helicopter, 
stick movement changes the pitch angle the blades, 
and these are mounted have pitching 
moment any angle, then ideally there would 
stick force. Actually, there are stick forces which arise 
from secondary causes such control friction, aerofoil 
imperfections, ‘elastic blade distortion, etc. Control forces 
consist both steady and oscillating forces. Steady 
forces come from the variation blade pitching moment, 
each revolution. These may come from periodic air 
forces, periodic blade deflections, both. Oscillating 
forces may arise from differences pitching moments 
between the blades. This gives rise steady force 
the swash plate rotates and transmitted back the 
stick, that the pilot’s hand tends describe small 
circle. The effect described occurs each revolution 
the rotor. Higher frequency oscillations can occur due 
periodic air forces blade deflections. 

Stick forces are usually small small rotors, but 
increase rapidly the diameter increases. Power controls 
are necessary for large helicopters prevent 
feed back annoying stick oscillations, and make 
possible provide stick force gradient arti- 
ficially. 


PERFORMANCE 


understand the behaviour the helicopter 
necessary consider its performance characteristics. The 
available power, which the engine power less the power 
absorbed the tail rotor, the engine cooling fan, the 
frictional losses the transmission, and on, used 
three ways: 

Power required overcome the fuselage para- 

site drag. 

Power required move the blades through the 

air. This called profile drag power. 

Power required produce lift. This referred 

the induced power. 


Figure shows the power required fly helicopter 
various speeds. There are several notew orthy features. 


POWER AVAILABLE 


HORSEPOWER REQUIRED AVAILABLE 


FORWARD SPEED M.P.H. 


Figure 
Power requirements. 


characteristic all helicopters that minimum 
power requirements occur around the m.p.h. mark. 
This typically about half the power required 
hover. Usually there rather more power available than 
required for hovering, order enable the helicopter 
climb vertically. the machine overloaded may 
unable climb hover. this case making 
short ground run the machine can take off and climb 
since can seen from the curve less power required 
with moderate forward speed. can land the same 
way, this may not necessary enough fuel has 
been used enable the machine hover. wind 
may made use the same ay. 


GROUND EFFECT 


helicopter able hover very close the ground 
even when has not enough power hover some 
distance above ground. The phenomenon known the 
“ground effect” “ground cushion” and due the 
ground stopping the rotor downwash, induced air 
flow, which decreases the induced power requirements. 
This effect was evident some the early vertical- 
take-off attempts which the machines bounced around 
foot two above the ground and were unable 
climb any further. Turning the power curves 
Figure again, the right hand intersection the power 
required and power available curves gives the top speed 
level flight. However, saw earlier there are two 
other limitations which may make the aircraft unflyable 
before this limit reached. These are the blade stalling 
limit and the blade Mach number limit. Speeds excess 
about 200 m.p.h. cannot achieved just building 
more power. 


The fastest rate climb will occur the minimum 
power speed, for here the greatest excess available over 
required power exists, and this available for climbing. 
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AUTOROTATION 


the event power failure the helicopter able 
descend slowly ground with its rotors turning 
autorotation like autogyro, and providing 
vertical descent rotor about effective para- 
chute the same diameter—in fact rotor parachutes 
have been designed and tested. its optimum forward 
speed the rate descent about halved. There are two 
tricks which the pilot can employ make his landing 
gentler. Near the ground may pull back the stick 
“flare-out” and trade his forward kinetic energy for 
more lift. the same time may increase the rotor 
pitch and again trade the kinetic energy stored the 
rotor for lift. Good autorotation performance requires 
low disc loading—under p.s.f. accepted rule 
thumb. 


ENGINE FAILURE 


Autorotation the standard method dealing with 
engine failure single engine machine. For aircraft 
powered two more engines the requirement that 
safe continuation flight shall possible after the 
failure one engine any time during flight. These 
-engined helicopters are often too heavily 
loaded capable safe autorotative landing. 
the event that all engines failed the machine would 
least worse off than fixed wing aircraft the 
same emergency. Consider twin engine helicopter and 
refer the total power requirements curve shown 
Figure engine failure route requires that one 
engine its rating must able supply power 
denoted point which will give some small rate 
climb the minimum power speed. The aircraft can land 
long maintains forward speed, but cannot hover. 
engine failure hovering more difficult deal 
with. One engine, even takeoff power, cannot maintain 
hovering, unless the machine overpowered for normal 
operation which would make uneconomic. The best 
that can done reach power about 25% greater 
than power with emergency rating. Below the speed 
corresponding the power required curve, the 
aircraft danger. This danger may avoided 
takeoff and landing procedure worked out Bristol 
for operation built areas and depicted Figure 
The helicopter takes off 60° angle backward 
direction. engine cuts the machine settles back 
the take-off point, there not enough power hover 
one engine. The sinking speed not high and 
damage done. Once certain height—the safety 
height—is reached the aircraft proceeds route. Should 
engine cut after reaching safety height, attempt 
made return the point the pilot trades 
some height for forward speed order reach safe 
flying speed (such illustrated point Figure 
5). This procedure ideal for many kinds operation 
but quite inapplicable others, particularly opera- 
tions where long periods hovering zero altitude 
over water occur. Here there safety against engine 
cutting twin engine type unless one engine alone 
supplies enough power for 


The most important point remember when con- 
sidering helicopter power requirements that hovering 
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high power regime. many roles helicopters spend 
considerable amount time hovering low speed 
flight. The relatively large proportion its life spent 
operating full power major reason for engine 
unserviceability Engines used are still 
mostly those designed for fixed wing aircraft which spend 
most their life about power. 


POWER PLANT TYPES: Shaft driven 


There are two types engines suitable for shaft 
driven helicopters—the conventional piston engine and 
the free turbine type. 


Piston engine 


The piston engine the best from fuel consumption 
point view but also the heaviest. requires 
cooling fan and oil cooler and heavy clutch dis- 
engage the engine from the rotor starting and the 
event engine failure. suffers from having narrow 
power peak—maximum power available over small 
range r.p.m. only. further point that cruising 
the rotor runs fast but the engine runs best moderate 
speed. the one-engine-failed case desirable keep 
the rotor speeds low reduce power requirements but 
the same time speed the remaining engine make 

for the loss power. The piston engine fact 
not well matched helicopter requirements. Its faults 
could overcome part variable speed gearbox, 
but designers believe that this not 
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Figure 


Bristol take-off technique. 


Free gas turbine 


The free gas turbine engine similar jet 
but having extra turbine not connected 
mechanically the turbine which drives the compressor. 
This extra turbine connected the rotor. This feature 
eliminates the need for clutch and also changes the 
power vs. rpm characteristics considerably the direc- 
tion widening the power peak. There torque 
converter action that the rotor rpm fall off with 
constant throttle setting the output torque increases. 
This automatic governing effect eases the pilot’s job 
coordinating throttle and rev counter. The free turbine 
engine also lighter than the piston engine but its fuel 
consumption higher. Most designers believe that this 
the coming power plant for shaft driven helicopters. 
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POWER PLANT TYPES: Tip-driven 


For tip-driven helicopters there are four types 
engines: the ram jet, the pulse jet, the pressure jet and 
the turbo jet. 


Ram and pulse jets 

The ram jet and pulse jet are both extremely light, 
both intrinsically and because larger sizes they replace 
necessary blade ballast, and course the complex trans- 
mission and clutch the shaft driven type completely 
eliminated. Their fuel consumption very high, par- 
ticularly the ram jet type. The pulse jet has about half 
the fuel consumption the ram jet, but much 
bigger engine. order avoid twisting momients the 
blades would probably necessary mount the 
engine swivel with fin keep aligned with the 
air flow. The intermittent thrust the pulse jet 
built-in source blade vibrations. The pulse jet has the 
advantage being self starting whereas the ram jet 
source. 
Pressure jet 

The pressure jet arrangement which air from 
compressor ducted through the blades and exhausted 
the tips. The compressor may driven piston 
turbine engine. The pressure jet lies between the free 
turbine and the pulse jet fuel consumption. This 
very attractive power plant for some types compound 
helicopter where the rotor powered only for take-off, 
hovering, and landing. The hot gases passing through 
the blade provide deicing system free by-product. 


Turbo jet 

Turbo jets have been proposed for installation the 
rotor tips. This combines the advantages low weight 
and low fuel consumption with the elimination the 
shaft drive and course with all tip drive arrange- 
ments, torque compensating rotor The 
difficulties are the high centrifugal and gyroscopic 
forces which the engines are subjected. 
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Figure 


Total weight power plant installation and fuel consumed 
per cruise h.p. 


POWER PLANT TYPES AND FUEL CONSUMPTION 


Figure illustrates comparison the weights 
complete installations based fuel may 
shown that the weight advantage lies with the ram jet 
for durations about minutes, and with the free 
turbine hours. Above hours the piston engine 
comes into its own, but helicopter operations requiring 
more than four hours endurance are not thought 


very likely for commercial operations. 


Thus the ram jet for short missions and the free turbine 
for longer ones have considerable payload advantages. 
This not the whole story the economics the 
different types has not been considered. The principal 
economic question for civil operators whether the 
extra revenue derived from the greater payload capacity 
will compensate for the increased fuel cost. Conceivably, 
however, thirsty machine virtue its simplicity 
might score heavily because its reduced maintenance 
requirements, 


AUXILIARY POWER BOOST 


auxiliary power plant recently developed the 
U.S. Navy worth mentioning here. This consists tiny 
rocket motors mounted the blade tips, each weighing 
about and supplied with fuel from tank mounted 
above the rotor hub. known ROR (for rocket- 
on-rotor) and has just completed preliminary evaluation 
tests successfully Sikorsky machine. The ROR 
boosts the total lift about which makes 
increase payload possible. the machine 
tested enough fuel for minutes operation was carried— 
enough for about take-offs. Once forward 
been built the ROR turned off. Normal power 
plants suffer from the fact that their power falls off 
sharply with increase altitude temperature. 
helicopter which can carry passengers from sea level 
base might able lift only three from mountain 
clearing 5000 feet above sea level. ROR could used 
restore the sea level payload such altitudes. Its use 
attractive for the case where large single item 
equipment just beyond the lifting capacity the 
available machines. the case failure the main 
engine single engine machine, ROR while unable 
keep the helicopter greatly decreases the 
gliding angle that the pilot has more choice picking 
place land. 


THE COMPOUND HELICOPTER 


There class vertical lift machines now being 
developed get away from the speed limitations .the 
pure helicopter. These are the 
and the convertiplane. The nomenclature means 
fixed, but “compound helicopter” may said 
one which has its rotor compounded with wing which 
carries some the weight and unloads the rotor. 
may further compounded with propellers for forward 
thrust. 


was shown that one the limitations the speed 
the helicopter the stalling the retreating blades, 
and any means unloading the rotor will yield higher 
potential speed. The stub wing performs this function 
the compound helicopter. There are certain limitations 
how much the rotor may unloaded. The machine 
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depends the rotor for control and also for thrust. 
Control flaps the wing and tail can used means 
getting round the former difficulty, but this introduces 
weight and complexity into the control sysaem. The 
difficulty can sidestepped using propellers 

provide thrust and counteract torque single 
machine. The ultimate reached when the rotor 
simply autorotates, power being applied it. The 
speed such machines may reach about 250 p-h. but 
obtained penalty—the weight and drag the 
wings the helicopter role, and the eight and drag 
the rotor the aeroplane role. 


THE CONVERTIPLANE 


There are two main types convertiplane: 
that which the rotating wing converted into fixed 
rotor blades stop rotating and are used 
fixed wings; and second, the rotating wing conversion 
transfers its function fixed wing and usually the 
rotor becomes propeller. The first type only exists 
paper, but the second type has flown—the vertical take- 
off machine Lockheed being example. 


military use the advantage the convertiplane 
that avoids the need for dollar runways and 
has much higher speed than the helicopter. point 
noted here the power requirements the type. 
Mr. Sikorsky, the famous helicopter pioneer, quotes the 
following figures which are probably pessimistic: 


Helicopter: 100 HP/passenger 
Compound: 200 HP/passenger 
Convertiplane: 1000 HP/passenger 


ECONOMICS 


This subject prime interest the civil operator. 
However, some the factors entering into economic 
analysis are highly important any operator, for 
example, the maintenance requirements the machine. 


The high costs operation the helicopter com- 
pared ith fixed wing aircraft are illustrated some 
figures charter rates outlined Table 


TABLE 
Vehicle Type Load (Tons) 
Helicopters Bell 1.67 6.88 0.25 
Sikorsky 3.44 0.80 
D.H. Beaver 0.65 0.93 0.70 
1.50 0.43 3.25 


The cost/mile the three place Bell about the 
same for 20-place The S.55 carries load only 
slightly greater than the Beaver but much 
larger machine, the empty weight being nearly twice that 
the Beaver. The costs per ton- mile are over 3:1 
favour the aeroplane. only fair add that both 
types show considerable reduction ton-mile cost 
size increases; figures are available since large types 
helicopter are service. the basis commercial 
operation with hypothetical aircraft 50000 all-up 
weight, has been estimated that for stage lengths 
200 miles the helicopter the cheapest. 


There is, therefore, promise very important 
future for the helicopter, since there very large 
volume business short haul traffic, but present 
helicopters are simply not 
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LOOKING FORWARD 


The Sikorsky about the largest fully-proved 
helicopter service today. This machine has disposable 
load the order one ton. Just now going into pro- 
duction several firms are machines much greater load- 
carrying capacity. These should available quantity 
the end the year. may expected, however, 
that much larger machines wilk shortly become available. 


order improve the competitive position the 
helicopter, the problem high cost maintenance will 
have tackled. The principal short-life components 
are engines, blades and transmissions. Engine life may 
expected improve not only because normal develop- 
ment, but with the advent the gas turbine. has been 
indicated, the basic cause short life that the engines 
are run high power settings for large part their 
operating life. Larger engines, which could run 
suitable level power, are not used because their greater 
weight cuts into the payload. The turbine engine 
lighter and this means that economic use 
sufficiently large size. 

rotor blades the trend metal construction. 
These not absorb moisture with consequent warp 
and loss balance. Barring accidents such running 
into the hangar door, their life limited principally 
fatigue. Fatigue life figures are already fairly high and 
can probably increased considerably, development 
proceeds. Metal blades also have the advantage that the 
whole set does not have replaced one blade 
damaged. 

Normal development may expected produce 
helicopter transmissions hich will have the life expec- 
tancy truck differential gears other types which 
give good service under conditions severe usage. Apart 
from improvement transmissions, serviceability could 
improved eliminating the transmission altogether 
employing tip drive. 

the largest sizes tip drive very attractive since 
the blades require carry ballast keep the coning 
angle small. The engine the tip can act lieu ballast 
that could claimed that its weight carried free. 
Also these sizes the transmission would heavy and 
subject very high loads the case centre-drive. 
Provided the problems due centrifugal and gyroscopic 
loads can overcome this appears the ideal drive 
for larger sizes. While the use tip drive eliminates the 
need for anti-torque rotor, where more than one main 
rotor used some transmission would necessary 
interconnect the Therefore, this propulsion 
scheme most attractive where single rotor used, and 
there does not appear any reason why this con- 
figuration should not used the largest sizes 
present envisaged. 


Fall off performance under non-ideal conditions 
basic characteristic engines all types except the 
rocket motor. affects helicopters more than other types 
because they operate high power settings and have 
little reserve. The use more competent size engine, 
which expected with the advent the turbine, will 
provide margin power for occasional extreme con- 
ditions. the conditions are not occasional, mountain 
operations, the serviceability advantages the large 
engine ould disappear higher power settings are used. 
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The rocket-on-rotor device which has application 
here, where extreme conditions are met fairly frequently. 
This appears the best answer the power fall-off 
problem which can foreseen the period the next 
few years. 


recognized that range connected with the lift 
capacity since payload and range are interchangeable. 
The pure helicopter will probably always short 
range machine. For longer ranges the more efficient fixed 
wing (which has better lift/drag ratio) more 
attractive device. Where vertical lift required along 
with longer range the compound helicopter suitable 
and certain applications the convertiplane. commer- 
cial operations has been predicted that the compound 
helicopter will provide the most economical transport 
miles stage length and the convertiplane 500 
miles. 


The pure helicopter will always low speed 
machine. The physical restrictions blade stalling and 
the Mach number limitation cannot overcome this 
configuration. small refinements the speed may 
The compound helicopter, unloading the rotor, may 
reach speeds about 250 m.p. There prospect that 
these speeds will exceeded the next decade, even 
later. The convertiplane the other hand capable 
speeds the order 500 m.p.h., its limits being identical 
with the turboprop fixed ing areoplane. 


There are several other improvements which can 
reasonably expected the not too distant future. The 
stability and control the helicopter are present 
short aeroplane standards. There continuing pro- 
gramme research improving these qualities and 
automatic stability devices may expected. General 
aerodynamic clean will lead reduction parasite 
drag help the search for more speed. Weight 
control may expected lead bigger percentage 
the gross weight being available for payload. Boundary 
layer control the blades subject present 
research and this could lead higher stalling limits and 
more speed. One the most important developments 
now under way and which may expected lead 
long sought after results the development instru- 
ments designed specifically meet the needs the 
helicopter. Blind flying difficult and 
hovering over fixed spot night impossible. Solving 
this problem perhaps the most urgent all the needs 
the helicopter operator. 
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This phohograph has been received from Mr. Moore Montreal, who 

obtained from relative, Mrs. Girwood. believed that DeLessops was 

charge this early flying display and that was held some fields near 
St. Johns Road, Pointe Claire. Can any our members identify the event? 
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SECRETARY’S LETTER 


HEADQUARTERS MOVE 


oom 104A, 304 Laurier Avenue West, knows 
more. The Council decided that needed more 
room and, the 14th April, rather short notice, 
moved out our old and original headquarters. 
intended that the new headquarters offices will eventually 
the Commonwealth Building, big new structure 
which will not completed until June. the meantime 
are temporary accommodation Metcalfe 
Street, neither spacious nor luxurious, but good enough 
for couple months. 
special arrangement with the Post Office the old 
Laurier Avenue address will continue find until 
move into our permanent quarters. There need 
for our members and Branches take note the 
temporary Metcalfe Street address, except recognize 
that mail addressed 304 Laurier Avenue may take 
little longer reach than heretofore. 


Telegrams, packages sent Express, and, for that 
matter, anything which does not concern the Post Office 
should addressed Metcalfe Street. 


have taken the old number with us. 
4-0191 still applies. 

This unhappy state affairs but probably 
preferable the general confusion which 
entailed two changes mailing address many 
months. 


GROWING PAINS 


The move came, might have been expected, 
about the worst possible time. This has been very busy 
month with members paying their dues commend- 
able manner and with applications for membershi 
continuing come in. all very gratifying, but the 
procedures for handling each cheque and each applica- 
tion are more involved than might imagined, and the 
twin floods have entailed good deal work. 
addition have had the new Journal contend with 
and the détails the Annual General Meeting arrange. 
these circumstances hope that members will forgive 
have been rather tardy answering their letters 
lately. 


For variety reasons the first issue the Journal 
was delayed. was inevitable, suppose, that should 
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misjudge our approach the first pass, but hope 
better future. Criticisms and suggestions from our 
members would most welcome. 


NEW BRANCHES 


announced elsewhere this issue, the Council has 
now approved the formation Branch the 
Winnipeg. This the second new Branch 
formed since the Institute started with its three original 
Branches little more than year ago. The membership 
Edmonton, Calgary and Halifax also growing satis- 
factorily and hope that each these cities shall 
have enough members before September enable 
start the active season the year with three more fully 
established Branches. 


AND OLD 


The increase the number Branches encouraging 
but the increase the sizes the existing Branches 
also worthy note. Toronto has done particularly well, 
the I.A.S. Section year ago had about 150 members, 
remember rightly; there are now well over 400 
members the Branch and Toronto thereby 
entitled additional representative the Council— 
Branch can elect additional Councillor for every 
hundred members over 300. 


ANNUAL GENERAL MEETING 


hope that this issue the Journal will appear before 
the Annual General Meeting the 19th and 20th May 
and take the opportunity urge members attend 
possible. particularly important the Institute that 
there should good attendance the Business Session 
the morning the first day the Meeting. have 
year’s performance discuss and the new Council will 
anxious hear what members think about the future. 
Perhaps individual members will derive more immediate 
benefit from the later sessions, but each has 
responsibility the and this Business Session 
provided enable individual members contribute 
the conduct and administration the whole. The 
Business Session properly the “Annual General 
Meeting.” 


: 


BRANCHES 


NEW BRANCHES 
Winnipeg 
the second week April Mr. 
Haggett and Mr. Gibson, the 
Chairman and Secretary respectively 
the Interim Committee innipeg, 
establishment Branch. The applica- 
tion was considered the Council 
meeting held 16th April and 
approval was granted. 

The innipeg group 
Executive Committee. the time 
writing the results are known. 
fortunate however that Councillors rep- 
resenting the new Branch will able 
take their places the new Council 
the beginning its term office, which 
starts after the Annual General Meeting 
the 19th-20th May. 


The Interim Committee Winnipeg 
has done promoting interest the 
district. present there are fully 
admitted members innipeg and 
applications for membership the hands 
the Admissions Committee—15 appli- 
cations reached Headquarters 
the Monday following the Council 
meeting ‘which the formation 
Branch was confirmed. 


BRANCH ELECTIONS 


Elections for the 1955-56 Executive 
Committees the Montreal, Toronto 
and Ottawa Branches are now pro- 
gress. These are the first formal elections 
held since the got into its stride. 


All three Branches have adopted the 
same procedure for the election 
cers and hoped that, future 
years, when they are firmly established, 
the Vancouver and innipeg Branches 
will also adopt it. (The procedure 
rather involved and requires some ad- 
ministrative machinery run it; 
therefore not quite suitable for the first 
elections new Branches which have 
retiring Executive Committees 
provide this 


The procedure starts with the appoint- 
ment Nominating Committee, whose 
tions for each office. This slate then 
sent mail all the members the 
Branch and they are asked add any 
other nominations they may wish; the 


Nominating Committee advised any 
such additional nominations. cer- 
tain date the nomination procedure 
closed and then the original slate 
carfdidates, amended include any 
nominations from the general member- 
ship, submitted, again mail, 
voted upon all the members the 
Branch. 


The whole thing conducted mail. 
Every member has opportunity 
nominate and every member has 
opportunity vote. Admittedly there 
much said for holding elec- 
tion meeting, but people may 
prevented from attending the meeting— 
personal affairs absence business 
—and meeting there always risk 
non-members being present and 
voting. The procedure adopted rather 
lengthy and consumes goodly supply 
stationery and postage, but seems 
preclude any questionable practices 
and give everyone fair deal. 


BRANCH NEWS 


April Meeting 

joint Dinner Meeting 
was held the 11th April 1955. total 
attended with the head table con- 
sisting Mr. Mortimer, Chairman, 
S.A.E. Vancouver Section, Mr. 


Kane, the guest speaker, Mr. 
Cameron, Chairman, C.A.I. Vancouver 


Branch, Mr. Siers, S.A.E. Avia- 
tion Committee, Mr. Gray, C.P.A.L., 
Mr. Trout, Secretary, and Mr. 
Branch Secretary. 


Mr. Mortimer opened the meet- 
ing with special welcome 
members, and vote thanks 
Canadian Pacific Air lines for the social 
period which preceded the meeting. Mr. 
Gray responded behalf C.P.A.L. 
Mr. Mortimer then turned the meeting 
over Mr. Cameron, who introduced 
the guest speaker, Mr. Kane, 
Manager, Sales, 
Airplane Company. 

Mr. Kane opened his subject “The 
Boeing 707-Stratoliner” with the ques- 
tion “Why Jet Transport?” His answer 
dealt briefly with five points—Flies Faster, 
Flies Higher, Flies Better, Flies Safer and 
Flies Economically. 

Under “Flies Faster”, emphasized 
the importance time business, and 
demonstrated the superiority jet 
powered over reciprocating powered 
aircraft, due the greater thrust per 
pound aircraft weight. pointed out 
that the jet transport will double the 
crusing speed any present 
craft. 


Under “Flies Higher”, illustrated 


the increase efficiency with increase 
altitude, also the economy and com- 
fort high altitude flight. The phrase 


MeWilliams (Secretary Vancouver), Siers (Councillor Vancouver 

and Aviation Committee S.A.E.), Mortimer (Chairman S.A.E. Vancouver), 

Kane (Boeing Airplane Co.), Cameron (Chairman Vancouver), 
Gray (C.P.A.L.), and Trout (Secretary S.A.E. Vancouver). 
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“the higher, the faster” linked this with 
the previous point. 


Under “Flies illustrate how 
the fare paying passenger gets more for 
his money, explained the advantages 
vibrationless flight, perhaps the most 
important being the reduced fatigue 
after long range flights. 


illustrate the Safety jet power, 
pointed out that with current aircraft, 
64% mechanical delays are caused 
power plants and related equipment, and 
that ignition and propeller equipment 
account for half these. Reliability 
increased and maintenance problems are 
decreased with jet power. 


Greater capacity for work means 
Economy and greater power per pound 
weight spells increased capacity. 
the latter point that marks the distinc- 
tion the major step advancement 
through the use jet power. Because 
increased work capacity (twice the 
passenger and baggage load twice the 
speed), one Boeing 707 the equivalent 
three and one half DC-6B’s. Operating 
costs are higher, but increased work 
capacity means that the revenue unit per 
mile low lower than the conven- 
tional transport aircraft. 50% load 
factor point the 707 superior con- 
ventional aircraft. 


Mr. Kane traced the history the 
jet engine and jet aircraft both sides 
the Atlantic and paid tribute the 
pioneer work the British. made 
the point that the development the 
axial type jet with its lower specific fuel 
consumption opened new vista for 
jet transport. The military need led 
the development the Boeing B47 and 
progenitors the 707. The 
availability the J57 engine 
struck the spark free enterprise and 
encouraged Boeing Boeing 
U.S. commercial jet transpert. The sub- 
stantial military contract for the tanker 
version the 707 ensures production 
the commercial version, the first 
which will available 1958. 


Although roughly the same size the 
large present day aircraft, the capacity 
707 will vary between and 135 
passengers, depending upon the type 
operation. Its range will such that 
can comfortably span the largest present 
day overwater “leg”. Although 
weight, overwater version, will 
225,000 its eight main wheels ensure 
lower runway pressure than present 
aircraft. Its 35° sweepback and four im- 
proved J57 engines permit maximum 
cruise speed 617 m.p.h. short 
ranges, 550 m.p.h. long range. 
illustrate this, Mr. Kane sketched pic- 
ture 8.00 a.m. take-off London, 
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mid-morning coffee Montreal, late 
lunch Vancouver and pre-dinner 
swim Hawaii. 


With tongue cheek, Mr. Kane spoke 
the many “coloured charts” available 
prove the economy this Four and 
One-Half Million Dollar aircraft, going 
show its superiority with fleet-wise 
application. 


volved, will many years before the 
commercial jet transport will penetrate 
the sound barrier. Consequently, Boeing 
confident that the 707, with its 
speed close this limit, they have 
the ultimate for long time come. 


Mr. Kane’s talk was followed 
very lively question period, which was 
closed after twenty-five minutes with 
the showing the film “Boeing Presents 
The 707”. 


Mr. Mortimer, Chairman S.A.E. Van- 
couver Section, thanked the speaker and 
closed the meeting expressing the wish 
that this but the first many equally 
enjoyable joint meetings S.A.E. and 
Vancouver. 


Convair XFY-1 


Ottawa Meeting—Reported Pickering 
April Meeting 

Mr. Oldendorph, Senior Design 
Engineer, Convair, San Diego, spoke 
the Ottawa Branch the 20th April 
the subject the “Design Aspects 
the Convair V.T.O. Fighter”. Rather 
more than 100 members and guests 
attended the meeting. Mr: Oldendorph 
was introduced Mr. Luttman, 
Secretary the Institute. 

Unfortunately the speaker could not 
formance and other characteristics. the 
XFY-1 which were considered classi- 
fied information, but gave very 
interesting account the development 
the aircraft and the techniques which 
have been employed testing it. These 
included the preliminary tethered flight 
tests the dirigible hangar Moffett 
Field and the series flights leading 
eventual transition from the vertical 
the horizontal attitude. 

Mr. Oldendorph described the various 
design features both the engine and 
the aircraft which had receive special 
attention suit the vertical take-off role, 
but emphasized that its main essentials 
the aircraft was relatively orthodox 
delta arrangement. 

Two very interesting films were 
shown, one the XFY-1 flight from 
vertical take-off, through 
horizontal flight, and back 
vertical landing. The second film gave 
general survey the work done 
Convair delta wing aircraft. 

the conclusion keen discussion 
period, Mr. Oldendorph was thanked 
Cdr. Daniel, Chairman the 
Branch. 


April Meeting 

Montreal Branch’s best-attended meet- 
ing the saw 142 members and 


guests sit down dinner, with addi- 


tional arrivals later increasing the total 
approximately 200. The guest the 
evening, Mr. Oldendorph, Senior 
Design Engineer the Convair San 
Diego plant, delivered the talk the 
V.T.O. aircraft which had 
given the Ottawa Branch 
previous evening, illustrating his points 
with moving pictures showing vertical 
take-off and landing, together with the 
transition from vertical 
flight. 

Unfortunately, security restrictions 
preclude the reporting even ab- 
stract Mr. Oldendorph’s talk, any 
part the lively question-and-answer 
period which followed, and can only 
recommend other Branches, oppor- 
tunity occurs, take advantage hear- 
ing this interesting and timely talk for 
themselves. 
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BRANCHES 


NEW BRANCHES 
Winnipeg 
the second week April Mr. 
Haggett and Mr. Gibson, the 
Chairman and Secretary respectively 
the Interim Committee Winnipeg, 
establishment Branch. The applica- 
tion was considered the Council 
meeting held 16th April and 
approval was granted. 

The Winnipeg group 
about organizing election 
Executive Committee. the time 
writing the results are nct known. 
fortunate however that Councillors rep- 
resenting the new Branch will able 
take their places the new Council 
the beginning its term office, which 
starts after the Annual General Meeting 
the 19th-20th May. 

The Interim Committee Winnipeg 
has done promoting interest the 
district. present there are fully 
admitted members Winnipeg and 
applications for membership the hands 
the Admissions Committee—15 appli- 
cations reached Headquarters 
the Monday following the Council 
meeting which the formation 
Branch was confirmed. 


BRANCH ELECTIONS 


Elections for the 1955-56 Executive 
Committees the Montreal, Toronto 
and Ottawa Branches are now pro- 
gress. These are the first formal elections 
held since the C.A.I. got into its stride. 


All three Branches have adopted the 
same procedure for the election 
cers and hoped that, future 
years, when they are firmly established, 
the Vancouver and Winnipeg Branches 
will also adopt it. (The procedure 
rather involved and requires some ad- 
ministrative machinery run it; 
therefore not quite suitable for the first 
elections new Branches which have 
retiring Executive Committees 
provide this administration. 


The procedure starts with the appoint- 
ment Nominating Committee, whose 
tions for each office. This slate then 
sent mail all the members the 
Branch and they are asked add any 
other nominations they may wish; the 


Nominating Committee advised any 
such additional nominations. cer- 
tain date the nomination procedure 
closéd and then the original slate 
candidates, amended include any 
nominations from the general member- 
ship, submitted, again mail, 
voted upon all the members the 
Branch. 


The whole thing conducted mail. 
Every member has opportunity 
nominate and every member has 
opportunity vote. Admittedly there 
much said for holding elec- 
tion meeting, but people may 
prevented from attending the meeting— 
personal affairs absence business 
—and meeting there always risk 
non-members being present and 
voting. The procedure adopted rather 
lengthy and consumes goodly supply 
stationery and postage, but seems 
preclude any questionable practices 
and give everyone fair deal. 


BRANCH NEWS 


April Meeting 


joint Dinner Meeting 
was held the 11th April 1955. total 
attended with the head table con- 
sisting Mr. Mortimer, Chairman, 
S.A.E. Vancouver Section, Mr. 
Kane, the guest speaker, Mr. 
Cameron, Chairman, C.A.I. Vancouver 


Branch, Mr. Siers, Avia- 
tion Committee, Mr. Gray, C.P.A.L., 
Mr. Trout, Secretary, and Mr. 
Branch Secretary. 


Mr. Mortimer opened the meet- 
ing with special welcome 
members, and vote thanks 
Canadian Pacific Air lines for the social 
period which preceded the meeting. Mr. 
Gray responded behalf C.P.A.L. 
Mr. Mortimer then turned the meeting 
over Mr. Cameron, who introduced 
the guest speaker, Mr. Kane, 
Sales, 
Airplane Company. 


Mr. Kane opened his subject “The 
Boeing 707-Stratoliner” with the ques- 
tion “Why Jet Transport?” His answer 
dealt briefly with five points—Flies Faster, 
Flies Higher, Flies Better, Flies Safer and 
Flies Economically. 


Under “Flies Faster”, emphasized 
the importance time business, and 
demonstrated the superiority jet 
powered over reciprocating powered 
aircraft, due the greater thrust per 
pound aircraft weight. pointed out 
that the jet transport will double the 
crusing speed any present day air- 
craft. 


Under “Flies Higher”, illustrated 
the increase efficiency with increase 
altitude, also the economy and com- 
fort high altitude flight. The phrase 


MeWilliams (Secretary Vancouver), Siers (Councillor Vancouver 

and Aviation Committee S.A.E.), Mortimer (Chairman S.A.E. Vancouver), 

Kane (Boeing Airplane Co.), Cameron (Chairman Vancouver), 
Gray (C.P.A.L.), and Trout (Secretary S.A.E. Vancouver). 
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“the higher, the faster” linked this with 
the previous point. 


Under “Flies illustrate how 
the fare paying passenger gets more for 
his money, explained the advantages 
vibrationless flight, perhaps the most 
important being the reduced fatigue 
after long range flights. 


illustrate the Safety jet power, 
pointed out that with current aircraft, 
64% mechanical delays are caused 
power plants and related equipment, and 
that ignition and propeller equipment 
account for half these. Reliability 
increased and maintenance problems are 
decreased with jet power. 


Greater capacity for work means 
Economy and greater power per pound 
weight spells increased capacity. 
the latter point that marks the distinc- 
tion the major step advancement 
through the use jet power. Because 
increased work capacity (twice the 
passenger and baggage load twice the 
speed), one Boeing 707 the equivalent 
three and one half DC-6B’s. Operating 
costs are higher, but increased work 
capacity means that the revenue unit per 
mile low lower than the conven- 
tional transport aircraft. 50% load 
factor point the 707 superior con- 
ventional aircraft. 


Mr. Kane traced the history the 
jet engine and jet aircraft both sides 
the Atlantic and paid tribute the 
pioneer work the British. made 
the point that the development the 
axial type jet with its lower specific fuel 
consumption opened new vista for 
jet transport. The military need led 
the development the Boeing B47 and 
progenitors the 707. The 
struck the spark free enterprise and 
encouraged Boeing Boeing 
U.S. commercial jet transpert. The sub- 
stantial military contract for the tanker 
version the 707 ensures production 
the commercial version, the first 
which will available 1958. 


Although roughly the same size the 
large present day aircraft, the capacity 
707 will vary between and 135 
passengers, depending upon the type 
operation. Its range will such that 
can comfortably span the largest present 
day overwater “leg”. Although its all- 
weight, overwater version, will 
225,000 its eight main wheels ensure 
lower runway pressure than present 
aircraft. Its 35° sweepback and four im- 
proved J57 engines permit maximum 
cruise speed 617 short 
ranges, 550 m.p.h. long range. 
illustrate this, Mr. Kane sketched pic- 
ture 8.00 take-off London, 
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mid-morning coffee Montreal, late 
lunch Vancouver and 
swim Hawaii. 


With tongue cheek, Mr. Kane spoke 
the many “coloured charts” available 
prove the economy this Four and 
One-Half Million Dollar aircraft, going 
show its superiority with fleet-wise 
application. 


Because the many 
volved, will many years before the 
commercial jet transport will penetrate 
the sound barrier. Consequently, Boeing 
confident that the 707, with its 
speed close this limit, they have 
the ultimate for long time come. 


Mr. Kane’s talk was followed 
very lively question period, which was 
closed after twenty-five minutes with 


the showing the film “Boeing Presents 
The 707”. 


Mr. Mortimer, Chairman Van- 
couver Section, thanked the speaker and 
closed the meeting expressing the wish 
that this but the first many equally 
enjoyable joint meetings S.A.E. and 
Vancouver. 


Convair XFY-1 


Ottawa Meeting—Reported Pickering 
April Meeting 


Mr. Oldendorph, Senior Design 
Engineer, Convair, San Diego, spoke 
the Ottawa Branch the 20th April 
the subject the “Design Aspects 
the Convair V.T.O. Fighter”. Rather 
more than 100 members and guests 
attended the meeting. Mr. Oldendorph 
was introduced Mr. Luttman, 
Secretary the Institute. 

Unfortunately the speaker could not 
formance and other characteristics. the 
XFY-1 which were considered classi- 
fied information, but gave very 
interesting account the development 
the aircraft and the techniques which 
have been employed testing it. These 
included the preliminary tethered flight 
tests the dirigible hangar Moffett 
Field and the series flights leading 
eventual transition from the vertical 
the horizontal attitude. 

Mr. Oldendorph described the various 
design features both the engine and 
the aircraft which had receive special 
attention suit the vertical take-off role, 
but emphasized that its main essentials 
the aircraft was relatively orthodox 
delta arrangement. 

Two very interesting films were 
shown, one the XFY-1 flight from 
vertical take-off, through transition 
horizontal flight, and back 
vertical landing. The second film gave 
general survey the work done 
Convair delta wing aircraft. 

the conclusion keen discussion 
period, Mr. Oldendorph was thanked 
Cdr. Daniel, Chairman the 
Branch. 


April Meeting 

Montreal Branch’s best-attended meet- 
ing the year saw 142 members and 


guests sit down dinner, with addi- 


tional arrivals later increasing the total 
approximately 200. The guest the 
evening, Mr. Oldendorph, Senior 
Design Engineer the Convair San 
Diego plant, delivered the talk the 
Convair V.T.O. aircraft which had 
given the Ottawa Branch 
previous evening, illustrating his points 
with moving pictures 
take-off and landing, together with the 
transition from vertical 
flight. 

Unfortunately, security 
preclude the reporting even ab- 
stract Mr. Oldendorph’s talk, any 
part the lively question-and-answer 
period which followed, and can only 
recommend other Branches, oppor- 
tunity occurs, take advantage hear- 
ing this interesting and timely talk for 
themselves. 
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MEMBERS 


ANNUAL DUES 


four members have raised 
questions about annual dues and 
the periods which they cover. Since 
others may doubt—and the By- 
laws are admittedly not too lucid the 
subject—a general explanation 
plan may not out place. 


The Institute’s year ends the 31st 
March 14, Section and each 
year’s annual dues cover the period be- 
ginning the Ist April and ending 
the March following. The year 
which was called extended 
from the Ist April 1954 the 31st March 
1955. Anyone admitted during the course 
the year 1954-55 was liable pay dues 
for that year, except certain circum- 
stances which will explained below. 

Dues are payable advance and the 
bills sent out March 1955 refer the 
year 1955-56, that the year beginning 
the Ist April 1955 and ending the 
31st March 1956. The dues for 1955-56 
ought paid the Ist April 1955 
but, under the terms Article 10, Sec- 
tion member given months grace 
—until the Ist October—before be- 
comes technically “in arrears”, with the 
disqualification from voting and other 
penalties which this technicality entails. 

stated above, anyone admitted dur- 
ing fiscal year liable pay dues for 
that year. However, the second part 
Article 10, Section means that any- 
one admitted after the Ist January— 
say the 10th January 1955 for the sake 
example—his first dues cover “the 
unexpired portion the year elec- 
tion” from the 10th January 1955 
the March 1955, and “the fiscal year 
following”, from the Ist April 1955 
the March 1956; other words 
the unexpired portion the year 1954-55 
thrown free with the dues for 1955- 
56. This bonus given only for the last 
three months any year, January, 
February and March; the line could have 
been drawn after the Ist February, 
after the December, anywhere, 
but had drawn somewhere and 
the Ist January was the place chosen. 
Anyone who admitted December 
perhaps out luck, but should 
remembered that put the mailing 
list and receives the full services and 
privileges membership from the date 
his application, which probably 
two even three months earlier—and 
very little activity takes place before 
September any case. 


NEWS 


Zurakowski, has been 
appointed Senior Development Pilot 
Avro Aircraft Ltd. 

been transferred from 
Winnipeg. 

Lt. Cmdr. Poole-Warren, 
been posted Belfast the 
staff the Principal Naval Overseer 
for H.M.C.S. Bonaventure the Air 
Engineer Officer. 

Jackson, who has been 
serving recently Operations Manager 
Northern Wings will take 
appointment with Central Northern 
Airways Winnipeg the Ist June. 
was formerly with the Air Transport 
Board. 

F/O Weinstein, M.C.A.I. has been 
posted from Aylmer, Ontario, 
R.C.A.F. Station Namao, Alberta. 

Lace, Aircraft Inspec- 
tor, Department Transport, has been 
posted from Dorval Ottawa. 

Hanna, has been ap- 
pointed Technical Assistant 
Kendall, Vice-President Hunting 
Associates Ltd. Previously Mr. Hanna 
was Chief Engineer Applied 
Research Ltd., one Hunting 
Associates companies. 


CORRIGENDUM 


must apologize the Montreal 
Branch for error the statement 
Branch Membership appearing 
April issue. 


The statement should have read 


Aviation Canada 1917-1918 


Mr. Toms Orangeville, 
Ontario, member the Toronto 
Branch, has kindly presented the 
Institute copy Aviation Canada 
1917-1918 Alan Sullivan, Lt. 
account the work the Royal 
Air Force, Canada, the Aviation De- 
partment the Imperial Munitions 
Board and the Canadian Aeroplanes 
Limited and dated 1919. This book 
considerable historical significance 
and most welcome addition the 
Institute’s small library. 


NOT FAIL REPORT 
ANY CHANGE ADDRESS 


MEMBERSHIP THE 


the Council Meeting the 16th April, 1955. 


Technical 
Associates 


1049 
1096 


The Technical grades comprise the following: 


Honorary Fellows 
Associate Fellows 
Members 
Technical Members 
Technicians 


Students 
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SUSTAINING MEMBERS 


NEW SUSTAINING MEMBER 


mid April the following Company 
joined the Institute Sustaining 
Member: 


General Controls Co. (Canadian) Ltd. 


NEWS 


Computing Devices Canada Ltd. 
staged what was intended pre- 
view their Position and Homing 
Indicator the Chateau Laurier, Ottawa, 
the March. Unfortunately for 
the Company and for those who visited 
the demonstration, there was last 
minute hitch about security clearance 
and only photographs the faces the 
instruments were allowed shown. 
However Mr. Stuart Parsons, their 
Chief Engineer, gave very interesting 
talk about the performance the equip- 
ment; though seriously restricted what 
could tell about “how did it”, his 
account “what does” was sufficient 
indicate that this Canadian develop- 


Parsons with the station selector and 
display units the equipment. 


May, 1955 


ment promises remarkable con- 
tribution high speed aircraft naviga- 
tion. 

enables the pilot aircraft 
determine merely pushing button 
which landing field within range 
his fuel capacity and shows him how 
get there. This device allows the pilot 
home any five different air stations 
more. 

Five push-buttons, representing five 
different air stations, are available the 
pilot. may select any one these. 
When pushes the appropriate button, 
two lines the circular display cross 
certain point. This point the position 
the airfield seeking. The position 
miniature plane the centre the dis- 
play and his direction needle. When 
turns his aircraft the needle turns 
the appropriate direction. 
needle points where the two lines 
cross each other, flying the right 
direction. 

One the most important military 
uses the instrument, all probability, 
will for the pilot who has 
bearings after air battle and running 
short fuel. Instead wasting vital 
time trying find familiar landmark 
trying get radio contact with some 
ground point—his radio the ground 
radio station may well out action— 
will immediately able find 
airbase with the instrument. pushes 
one button and finds that that particular 
airbase too far away (concentric circles 
the display show him the distance) 
can push other buttons until finds 
the nearest station. 


This the first device this kind 
that fully devices 
had manually operated fix the 
position airbase—an operation that 
often took much time finding 
ground pinpoint. 


Co., Ltd., announces 
that Mr. George Suarez has been ap- 
pointed General Manager. Mr. Suarez 
succeeds Mr. Davoud who recently 
joined Orenda Engines Ltd. 


ADVERTISEMENTS 


The CANADIAN 
NAUTICAL JOURNAL dis- 
tributed all members the 
Sustaining Members 
and Technical Libraries, there- 
reaching important group 
aeronautical engineers and 
technical personnel Canadian 
aviation. Enquiries about adver- 
tising requirements 
should addressed The 


Secretary. 


CANADIAN INTERNATIONAL 
AIR SHOW 


Yet another indication the emer- 
gence Canadian influence the world 
aviation the Canadian International 
Air Show which staged for the 
first time this year. will supersede the 
annual National Air Shows which have 
taken place during the last few years. 


The International Air Show will 
held conjunction with the Eighth Can- 
adian International Trade Fair Tor- 
onto. The Fair, from the 30th May 
the 11th June, will include large Air- 
craft Section, where aeronautical pro- 
ducts many countries will 
display, and there will two-day 
flying exhibition the June. 
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ANNUAL GENERAL 
MEETING, 1955 


Programme 


May Morning 
BUSINESS MEETING 
President 
Dr. Green 


Chief Division Defence Research Board 


May Afternoon 
EDUCATION AND TRAINING 


“Is there anything wrong with the education and training 
aeronautical technical personnel 
Chairman 
Loupon 
DeHavilland Aircraft Canada 

Speakers 
Proressor 
University Toronto 
The Education and Training Aeronautical Engineer 
ScHAEFER 
Assistant Chief Engineer, Canadair Limited 
Industrial Appraisal the Education and Training 
Technical Personnel 
Panel 


Engineering Manager, Canadian Pratt Whitney Aircraft 
Company, Ltd. 


Gray 
Director Maintenance Engineering, 
Canadian Pacific Air Lines, Ltd. 


CHAMBERLIN 
Chief Technician, Avro Aircraft Limited 


Chairman, Department Mechanical 
McGill University 


Francis 
Manpower Division, Economics Records Branch, 
Dept. Labour 


May Evening 
DINNER 
Chairman 


Dr. Green 
President, Canadian Aeronautical Institute 
Chief Division Defence Research Board 


Announcement Honorary Fellowships 


Principal Speaker 
Dr. 


Vice-President Research, Cornell University 
Aircraft Design Possibilities the Future 


The McCurdy Award for 1954 
will presented 


May Morning 


MANUFACTURING 


Chairman 


Vice-President, Canadian Pratt Whitney Aircraft Company, 


Speakers 
Vice-President, Manufacturing, Orenda Engines Limited 
The Economic Production Jet Engines Canada 


Manager, Manufacturing Engineering, Canadair Ltd. 
Economy Tooling 


Kinsey 
Metallurgical Engineer, Physical Metallurgy Division, Dept. 
Mines Technical Surveys 


Titanium Alloys for Aircraft 


May Morning 
AERODYNAMICS 


Chairman 
Dr. 


Assistant Director, National Aeronautical Establishment 


Speakers 
Dr. 


Head, Aerodynamics Section, Canadian Armament Research 
Development 


Aerodynamic Studies the Aeroballistic Range 
Pocock 


Head, Low Speed Aerodynamics Laboratory, National 
Aeronautical 


Electrical Analogue for the Calculation the Wave 
Drag Slender Bodies 


Flight Research Section Aerodynamics Section 
National Aeronautical 


Repeating Parachute 


Dr. 
Aerodynamics Section, Canadair Limited 
Lift and Lift Distribution Wings Combination with 
Slender Bodies Revolution 


May Afternoon 
OPERATIONAL 


Chairman 


President, Photographic Survey Corporation 


Speakers 


Research Project Engineer, Minneapolis-Honeywell Regulator 
Company, Ltd. 


The Human Engineering Aircraft Instruments 
and Controls 


STRINGER 
Vice-President Engineering, Okanagan Helicopters Limited 
The Helicopter, Present and Future 


Special Projects Manager, Spartan Air Services Limited 


Aerial Survey Operations 


Canadian Aeronautical Journal 
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SPECIALIZED AIRCRAFT 
CLEANING and MAINTENANCE 
PRODUCTS 


Exclusive Distributor: 


Head Office, 
3620 Namur Street, 
Montreal, Quebec 


Branches: 
TORONTO VANCOUVER CALGARY 
EDMONTON 
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way 


with Avro Aircraft 


NEEDS THESE ENGINEERS NOW 


Aeronautical engineers for work struc- 
tural and mechanical design, structural systems 
testing; stress; aerodynamics; flight testing. 


Mechanical engineers for work mechan- 
ical design; structural and systems testing; struc- 
tural analysis; thermodynamics. 


Civil engineers (structural). Openings for re- 
cent graduates work aircraft structural 
analysis. 


Electrical engineers and engineering phy- 
sicists for work aircraft electronic systems 
engineering (telecommunications; radar and fire 
control; aircraft stabilization); electronic instru- 
mentation development; automatic computors; 
servo mechanism development; telemetry; flight 
test. 


AVRO LIMITED 


AERONAUTICAL 
MECHANICAL 
CIVIL 
ELECTRICAL 


ENGINEERING 
PHYSICISTS 


Take time today write 
the Personnel Manager, 
Avro Aircraft, Box 4004, 
Terminal Toronto, out- 
lining your qualifications. 
Your application will kept 
strict confidence. 


Our expanding development program Malton the most important aviation 
projects our history assures you excellent salary and future with Canada’s 
foremost aeronautical enterprise. Contributing that security are extra bene- 
fits opportunity for further education retirement income gener- 
ous health, welfare, hospitalization and group life insurance, etc. 


CT 
MALTON, CANADA 


Roe Canada Ltd. 
Member Hawker Siddeley Group 
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